AD-A143  526 


NAVAL  POSTGRADUATE  SCHOOL 

Monterey,  California 


Q u 
O 

l.J 


CUTS 

GT. 


DT 


\r~ 

V*v  1 1 ; ;  o  *7  <r.,v 


THESIS 

REPRESENTATION  OP  POTENTIAL  FLOW  ABOUT 
AXISYMMETRIC  BODIES  WITH  DISCRETE  SINGULARITIES 

by 

Linda  Crockett  Janikcwsky 


March  1984 


Thesis  Advisor: 


T.  Sarpkaya 


Approved  for  public  release;  distribution  unlimited, 


07 


fV.y 


U;!  / 


SECURITY  CLASSIFICATION  OF  THIS  RAGE  (Wh»n  Omit  Bnltrtd) 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


2.  GOVT  ACCESSION  NO.I  3.  RECIPIENT'S  CATALOG  NUMBER 


REPORT  DOOJMEHTATION  PAGE 


4.  title  (md  Submit) 

Representation  of  Potential  Flow  About 
Axi symmetric  Bodies  with  Discrete 
Singularities 


T-  AUTHORS 


S.  TYPE  OF  REPORT  A  PERIOD  COVERED 


Master's  Thesis; 
March  1984 


S.  PERFORMING  ORG.  REPORT  NUMBER 


S.  CONTRACT  OR  GRANT  NUMBERf*; 


Linda  Crockett  Janikowsky 


s.  PERFORMING  ORGANIZATION  NAME  AND  AOORESS 

Naval  Postgraduate  School 
Monterey,  California  93943 


II.  CONTROLLING  OFFICE  NAME  AND  AOORESS 


I 


Naval  Postgraduate  School 
Monterey,  California  93943 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  A  WORK  UNIT  NUMBERS 


12.  REPORT  DATE 

March  1984 


13.  NUMBER  Of  PAGES 

160 


MONITORING  AGENCY  NAME  A  AOORESV**  different  from  Controlling  Otfico)  IS.  SECURITY  CLASS,  (of  thta  report) 

Unclassified 


IS«.  OECL  ASSIFICATION  DOWNGRADING 
SCHEDULE 


i«.  distribution  statement  (of  thia  Report) 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (of  the  eta  tract  entered  In  Block  30,  If  different  from  Report) 


It.  KEY  WO  AOS  (Continue  on  reeoree  aldo  U  necooeory  and  Idonttfy  by  block  number) 


Potential  Flow 
Axi symmetric  Bodies 
Singularity  Methods 


Hydrodynamics 
Numerical  Body  Simulation 
Source-Sink  Methods 


ABSTRACT  (Continue  on  roeeeao  aldo  II  ,.jc oooory  md  Identity  by  block  number) 

A  rational  methodology  has  been  developed  whereby  three-dimensional 
sources  and  sinks  may  be  placed  along  the  major  axis  of  a  class  of  ovary 
ellipsoids  so  as  to  minimize  normal  velocity  and  to  calculate  as  exactly 
as  possible  the  tangential  velocity,  pressure  distribution,  and  the 
body  shape.  For  this  purpose  the  strength  and  position  of  the  singular¬ 
ities  and  the  position  and  number  of  the  control  points  were  optimized 
through  the  use  of  the  method  of  least  squares  and  the  Automated  Design 


00 


FORM 
JAN  21 


COITION  OF  I  MOV  «l  It  OBSOLETE 

VN  0102*  LF-  OU-  6401 


Unci  ass i fied 


JECURITY  CL  AJSlPlCATiON  Of  TmiS  PAGE  (When  Data  Mntare 


Approved  for  public  release;  distribution  unlimited. 


Representation  of  Potential  Flow  About  Axi symmetric  Bodies 
with  Discrete  Singularities 


Linda  Crockett  Janikowsky 
Lieutenant,  United  States  Navy 
B.S.,  George  Peabody  College  for  Teachers,  1977 


Submitted  in  partial  fulfillment  of  the 
requirements  for  the  degree  of 


MASTER  OF  SCIENCE  IN  MECHANICAL  ENGINEERING 


from  the 


NAVAL  POSTGRADUATE  SCHOOL 
March  1984 


Author 


Approved  by: 


Hrma/y,  Department  of  Mechanical  Engineering 


Dean  of  Science  and  Engineering 


3 


ABSTRACT 


A  rational  methodology  has  been  developed  whereby  three-dimensional 
sources  and  sinks  may  be  placed  along  the  major  axis  of  a  class  of  ovary 
ellipsoids  so  as  to  minimize  normal  velocity  and  to  calculate  as  exactly 
as  possible  the  tangential  velocity,  pressure  distribution,  and  the 
body  shape.  For  this  purpose  the  strength  and  position  of  the  singular¬ 
ities  and  the  position  and  number  of  the  control  points  were  optimized 
through  the  use  of  the  method  of  least  squares  and  the  Automated  Design 
Synthesis  optimization  technique.  The  results  have  shown  that  the 
previous  methods  are  far  from  satisfactory  and  the  use  of  two  types  of 
optimization  in  the  determination  of  the  strength  and  position  of  the 
singularities  yields  the  desired  body  shape  and  flow  characteristics 
with  excellent  accuracy.  A  comprehensive  computer  code  has  been 
developed  to  enable  one  to  calculate  most  of  the  practically 
significant  body  shapes. 
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; ABLE  GF  ABBREVIATIONS  AND  SYMBOLS 


One  half  of  the  length  of  the  major  axis  of  an  ellipsoid 
Slenderness  ratio 

One  half  of  the  length  of  the  minor  axis  of  an  ellipsoid 
Pressure-coeffi cient 
A  constant;  c  = 

Sum  of  the  squares  of  the  errors 
Jacobian  of  the  transformation 
A  constant  [see  Eq.  13] 

■,* 

Number  of  control  points 

Number  of  control  points  after  a  given  iteration 

Number  of  extra  control  points  apportioned  to  the 

k-th  interval 

Number  of  singularities 

Local  pressure 

Ambient  pressure 

Strength  of  the  i-th  singularity 

Normal  velocity  component  in  elliptic  coordinates 

Tangential  velocity  component  in  elliptic  coordinates 

Error  at  the  j-th  control  point 

Free  stream  velocity  (assumed  to  be  U=1 ) 

Velocity  component  in  the  x-direction 
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Velocity  component  normal  on  the  body  surface 
Velocity  component  tangential  on  the  body  surface 
Velocity  component  in  the  'j-di  recti  on 
Linear  distance  along  the  major  axis  of  the  body 
Complex  variable 

Complex  variable  in  elliptic  coordinates 
Imaginary  part  of  t,  c  =  5  +  i  n 
An  angle  (see  Fig.  2) 

Real  part  of  c 
Density  of  fluid 

Total  sum  of  the  absolute  values  of  the  normal  velocities 
along  the  length  of  the  body 
Stokes'  stream  function 

Radial  distance  from  the  major  axis  to  the  body  surface 
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I.  INTRODUCTION 


The  development  of  reliable  methods  for  the  calculation  of  three- 
dimensional  viscous  flows  on  shapes  of  hydrodynamic  interest  requires 
the  analysis  of  (a)  the  inviscid  flow,  (b)  three-dimensional  laminar 
and  turbulent  boundary  layers,  (c)  flow  separation,  (d)  post-separation 
flow  and  wake,  and  (e)  the  interaction  between  the  viscous  and  inviscid 
flow  regions. 

A  critical  survey  of  the  present  state  of  the  art  indicates  that 
many  aspects  of  the  problem  remain  tentative  or  unresolved  even  though 
considerable  progress  has  been  made  in  recent  years  in  improving  the 
calculation  methods  for  inviscid  flow  and  boundary  layers  about  three- 
dimensional  bodies.  Further  progress  in  each  of  these  areas  is  hampered 
largely  by  the  lack  of  pertinent  data  from  carefully  conceived  and 
executed  experiments.  To  be  sure,  such  experiments  are  difficult  and 
very  expensive.  The  availability  of  high-speed  computers,  on  the  other 
hand,  has  led  to  the  development  of  novel  calculation  procedures  which 
claim  a  level  of  generality  that  has  far  surpassed  the  reliability  of 
the  underlying  assumptions  and  techniques.  In  the  present  study, 
attention  is  focused  on  the  inviscid  flow  about  axisymmetric  bodies 
and  its  calculation  through  the  use  of  exact  and  approximate  methods 
of  optimization  to  the  desired  degree  of  accuracy. 

The  potential  flow  about  an  arbitrary  body  of  revolution  was  first 
treated  by  von  Karman  [1].  He  determined  the  potential  flow  around 
bodies  of  revolution  at  zero  angle  of  attack  by  superposing  a  uniform 
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stream  on  a  system  of  line  sources  distributed  along  the  axis  of  the  body. 

An  equal  number  of  coordinates  (control  points)  were  chosen  on  the  body 
and  the  strengths  of  the  sources  were  determined  so  that  the  zero  stream¬ 
line  passed  through  the  chosen  coordinates. 

Since  the  pioneering  work  of  von  Karman,  very  little  original  work 
has  appeared  in  the  literature.  While  most  fluid  dynamicists  are  familiar 
with  the  method  of  representation  of  a  body  with  distributed  sources  (sinks) 
and  surface  panels,  they  generally  do  not  recognize  the  limitations  of  the 
methods  and  provide  no  guidance  as  to  how  one  can  systematically  approach 
the  ideal  solution.  Often,  broad  statements  and  vague  suggestions  are 
made  regarding  the  slenderness  of  the  body,  the  number  of  the  singularities 
(i.e.,  sources  and  sinks),  and  the  magnitude  of  the  differences  between 
the  calculated  and  exact  solutions. 

Another  approach  to  solving  the  inviscid  flow  problem  for  bodies  of 
revolution  is  the  surface  singularity  or  surface  panel  method.  This 
approach  is  equivalent  to  the  solution  of  an  integral  equation  (Fredholm 
integral  of  the  second  kind).  However,  the  computational  effort  in  the 
axial-singularity-distribution  method  of  von  Karman  is  a  fraction  of  that 
of  the  surface  singularity  methods.  Furthermore,  the  surface  singularity 
methods  are  not  necessarily  more  accurate  than  the  methods  of  discrete 
or  continuous  singularities  along  the  axis. 

It  is,  therefore,  necessary  to  define  more  precisely  the  number  of 
singularities,  their  strengths  and  positions,  the  number  of  control  points, 
the  differences  between  the  calculated  and  given  body  shape,  the  deviation 
of  the  normal  velocity  from  zero  on  the  body  surface,  the  discontinuities 
or  artificial  oscillations  in  the  tangential  velocity  and  in  the  pressure 
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distribution  on  the  body  surface,  and  as  to  how  one  can  assess  the  degree 
of  accuracy  of  the  calculation  procedures  and  improve  systematically  the 
accuracy  of  the  quantities  calculated.  This  investigation  deals  with  * 

these  questions  and  significantly  improves  the  calculation  of  the  incom¬ 
pressible  potential  flow  about  bodies  of  revolution  at  zero  angle  of 

attack.  * 

» 

» 

> 

» 

» 

» 
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II.  PREVIOUS  STUDIES 


Von  Karman  [1]  in  1927  used  a  method  involving  line  sources  clustered 
in  the  bow  and  line  sinks  clustered  in  the  stern  of  an  airship.  The 
method  of  solution  separated  the  bow  computations  from  the  stern  computa¬ 
tions  since  the  influence  of  one  on  the  other  was  considered  small.  In 
this  method  a  good  comparison  of  airship  pressures  with  experiment  was 
obtained.  However,  for  shapes  more  complex  than  airships  one  would  have 
to  consider  sources  and  sinks  along  the  whole  axis  of  the  body  and  one 
would  not  isolate  discrete  parts  of  the  body  for  separate  computations. 

In  doing  so,  however,  one  discovers  that  the  method  is  unstable  or  may 
fail  unexpectedly. 

Hess  [2]  and  Oberkampf  and  Watson  [3]  have  critically  examined  the 
generalizations  of  von  Karman' s  method.  They  have  shown  that  the  method 
produces  a  system  of  linear  equations  which  is,  in  general,  ill-conditioned, 
and  requires  very  high  computational  accuracy  in  the  construction  of  the 
coefficient  matrix  and  in  solving  the  equations.  Oberkampf  and  Watson 
concluded  that  the  method  does  not  always  produce  reliable  solutions  for 
the  flow  around  a  specified  body  and  that  the  conditions  that  the  body 
should  meet  in  order  to  be  represented  by  a  system  of  axial  line  sources 
are  not  clear.  Karamcheti  [4]  states  that  the  body  should  be  slender 
and  should  not  have  any  discontinuities  in  the  slope  of  the  meridian 
line.  Numerical  experiments  by  Oberkampf  and  Watson  showed  that  such 
conditions  are  not  sufficient.  For  example,  the  method  gave  a  slight 
rippling  in  the  velocity  distribution  as  well  as  in  the  meridian 
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streamline  of  very  slender  Rankine  ovals.  Oberkampf  and  Watson  attributed 
the  rippling  in  velocity  to  the  increased  local  effects  of  each  source 
element.  Another  result  of  their  study  is  that  the  method  is  sensitive 
not  only  to  the  shape  of  the  body  contour  but  also  to  the  number  of  elements 
used  to  generate  the  body.  Oberkampf  and  Watson  attempted  to  calculate  the 
potential  flow  about  a  sphere  using  an  odd  number  of  sources  vice  an  even 
number.  The  results  for  an  odd  number  of  sources  were  very  peculiar. 

While  the  zero  streamline  did  pass  through  all  of  the  specified  coordinates 
of  the  sphere,  the  body  generated  had  "holes"  in  its  surface.  That  is, 
between  the  specified  coordinates  the  zero  streamline  plunged  into  the  nega¬ 
tive  strength  line  sources  on  the  axis  and  then  reappeared  so  that  it  passed 
through  the  next  specified  coordinate.  This  behavior  produced  highly  un¬ 
realistic  normal  and  tangential  velocities.  It  is. hypothesized  that  this 
erratic  behavior  was  caused  by  the  fact  that  with  an  odd  number  of  line 
sources  one  of  the  sources  must  overlap  the  center  of  the  sphere  to  preserve 
symmetry  and,  consequently,  prohibits  any  antisymmetric  solution.  Therefore, 
odd  numbers  of  sources  must  be  avoided  for  bodies  that  are  symmetric  about 
a  plane  normal  to  their  major  axis  at  the  midpoint  of  their  length. 

It  is  evident  from  the  foregoing  that  von  Karman's  method  does  not 
always  produce  reliable  solutions  for  the  potential  flow  around  a  speci¬ 
fied  body.  The  alternative  is  to  use  surface  singularities  or  panels 
[2,  4].  The  panel  methods  could  calculate  all  the  required  viscous  and 
inviscid  flow  properties  without  further  interaction  on  the  part  of  the 
user  once  the  geometry  of  the  body  and  the  flow  conditions  are  specified. 
However,  such  methods  require  far  more  computation  time  than  any  other 
inviscid  flow  method.  Accordingly,  many  investigators  have  concentrated 
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on  representation  of  the  inviscid  flow  through  the  use  of  discrete 
singularities  (three-dimensional  point  sources  and  sinks)  placed  on 
the  axis  of  the  body.  Once  the  surface  velocity  and  pressure  are  cal¬ 
culated,  the  potential  flow  and  the  boundary  layer  are  "patched  together" 
to  represent  the  real  flow.  It  is  important  to  note  that  in  all  of 
these  calculations,  regardless  of  the  method  of  representation  of  the 
inviscid  flow,  it  is  assumed  that  the  flow  is  essentially  unseparated  and 
the  effects  of  viscosity  are  appreciable  only  in  a  very  thin  layer  adja¬ 
cent  to  the  body  surface  and  in  a  thin  wake  downstream  of  the  body. 

The  ultimate  goal  of  the  use  of  discrete  singularities  along  the 
axis  of  the  body  is  to  determine  a  flow  which  is,  in  some  sense,  a  good 
approximation  to  the  exact  flow  about  the  given  body.  If  this  approach 
is  adopted,  it  is  essential  to  know,  however,  the  degree  of  approximation. 
This  can  be  checked  in  a  number  of  ways  after  one  solves  for  the  strength 
and/or  the  position  of  the  singularities.  One  laborious  way  of  checking 
the  accuracy  would  be  to  increase  the  number  of  singularities,  solve 
again  for  the  strengths,  positions,  and  velocities,  and  compare  the  two 
solutions  for  convergence.  This  process  has  three  essential  drawbacks. 
First,  it  can  lead  to  inefficient  use  of  the  computer  facilities.  The 
computer  time  required  for  the  solution  increases  rapidly  with  the  number 
of  singularities.  Thus,  the  cost  for  solution  depends  very  strongly  on 
the  number  of  the  singularities  used.  If  -the  number  of  singularities 
is  increased  until  little  change  in  the  local  velocities  on  the  body  is 
observed,  then  certainly  the  final  and  by  far  the  most  expensive  computa¬ 
tion  (i.e.,  the  last  one)  is  redundant.  Second,  as  discussed  in  the 
foregoing,  such  a  process  may  not  converge  when  distributed  singularities 
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are  used.  Third,  and  perhaps  most  important,  there  is  nothing  in  this 
process  which  yields  an  insight  into  how  one  might  improve  the  strength 
and  position  of  the  singularities.  In  other  words,  it  is  difficult  to 
determine  if  a  more  efficient  computation  would  result  if  one  region  of 
the  axis  had  more  singularities  and  control  points  per  unit  length. 

An  alternative  method  of  checking  the  accuracy  of  the  solution  is  to 
evaluate  the  normal  velocities  on  the  exact  surface  of  the  body  (i.e., 
on  the  shape  specified  rather  than  on  the  one  represented  by  the  zero 
streamline)  at  points  other  than  the  control  points.  If  the  body  is 
nonporous,  as  assumed  here,  then  these  normal  velocities  should  be 
identically  zero.  It  is  easily  shown  that  the  magnitude  of  the  normal 
velocities  on  the  exact  body  is,  in  fact,  a  proper  measure  of  the  in¬ 
accuracies  in  the  whole  flow  field.  Thus,  the  remnant  normal  velocity 
distribution  at  the  end  of  a  particular  step  may  be  used  to  improve  the 
calculations  and  hence  the  calculated  flow  field. 

In  view  of  the  simplicity  of  the  use  of  discrete  sources  and  sinks 
along  the  axis  of  the  body  as  compared  to  the  distributed  axial  singular¬ 
ities  or  surface  singularity  distributions,  and  the  tremendous  saving  in 
the  amount  of  memory  storage  and  numerical  calculation,  it  was  considered 
justifiable  to  undertake  an  extensive  study  of  the  body  representation 
by  discrete  singularities.  In  this  study,  improvement  is  realized  by 
allowing  the  strength  and  position  of  the  singularities  and  the  number 
and  positions  of  the  control  points,  respectively,  to  achieve  their 
optimum  values. 
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III.  MATHEMATICAL  DESCRIPTION 


In  this  section,  the  basic  equations  for  a  discrete  axial  distribu¬ 
tion  of  three  dimensional  sources  and  sinks  combined  with  uniform  flow 
are  derived.  In  addition,  the  exact  tangential  velocity  for  an  ovary 
ellipsoid  is  obtained  for  comparison  with  that  obtained  numerically. 

Stokes'  stream  function  for  an  ambient  flow  of  unit  velocity  past  an 
axisymmetric  body  with  N  sources  (sinks)  of  strength  along  its  axis 
is  given  by  [5] 
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where  r  =  ^  +  (x  -  x-)  at  the  point  (x,^)  in  the  flew  field.  Evidently, 

■41  =  0  corresponds  to  the  enclosed  body  (see  Fig.  •). 

The  velocity  components  u  and  v  are  given  by 
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where  m.  =  Q^/4tt. 

The  body  is  assumed  to  be  defined  either  by  a  function  ^  =  f(x)  or 
by  a  discrete  set  of  points.  In  either  case,  there  is  sufficient  infor¬ 
mation  to  calculate  the  normal  and  tangential  components  of  the  velocity 
along  the  body.  In  fact,  from  Fig.  2  one  has 
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V  =  v  co$9  - 
n 

u  sinQ 

14) 

=  v  sinQ  + 

u  cosS 

(5) 

where  0  is  defined  by 

tan9  =  df/dx 

(6) 

It  is  evident  from  the  foregoing  that  the  accurate  specification  of  the 
stream  function  determines  the  accuracy  of  the  tangential  velocity  and 
the  existence  of  non-zero  normal  velocities  along  a  non-porous  wall 
indicates  the  error  between  the  calculated  and  ideal  solution. 

The  numerical  experiments  have  been  carried  out  with  ellipsoids  of 
various  a/b  ratios  (see  Fig.  1).  Thus,  it  was  necessary  to  derive  the 
exact  expression  for  the  tangential  velocity  so  that  the  accuracy  of 
the  numerical  method  may  be  properly  assessed. 

The  transformation 

z  =  x  +  iu;  =  c  cosht,  (7) 

yields 

x  =  c  cosh;;  cosh  (8) 

and 

^  =  c  sinh^  sinn  (9) 

Thus,  5  =  denotes  an  ellipse,  in  the  meridian  plane,  as 
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whose  semi -axes  are 

a  =  c  cosh£,  ,  b  =  c  sinh-:_  (11) 

Note  that  b/a  =  tanhc,  determines 
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It  is  relatively  easy  to  show  that  the  stream  function  is  given  bv 


1  2  2  2  1  b  7  7 

-  r  sinh  Z,  sin  n  — o  (coshC  +  sinh  £  •  Ln  tanh  — )  sin  r 
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in  which 


K  =  -  +  ^  Ln  a  -*  b  -  c 
c  c  a  +  b  +  c 


The  velocity  components  are  given  by  [6] 
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f(;)  =  c  coshc  and  f  (c)  =  c  sinhc 

Equations  (16)  and  (17)  yield 
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Thus,  the  velocity  components  on  the  body  (i.e.,  for  £  =  ^  )  are 
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and 


9r  =  ^7-  S^-  =====  [coshf — ^9  (1  +  cosh^  *Ln  tanh  — )]  (20) 

•  vcosh  2^-cos2n  0  Kc2  0  2 

It  can  be  shown  that  Eq.  (19)  is  identically  zero  since  it  represents 
the  normal  velocity  on  the  body.  The  tangential  velocity  is  calculated 
from  Eq.  (20)  for  representative  values  of  a/b  and  is  shown  in  Figs.  3a 
and  3b  as  a  function  of  the  normalized  distance  from  the  forward  stagna¬ 
tion  point. 
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IV.  NUMERICAL  ANALYSIS  AND  RESULTS 


A.  USE  OF  EQUAL  NUMBER  OF  SINGULARITIES  AND  CONTROL  POINTS 

As  noted  in  connection  with  the  discussion  of  previous  investigations, 
the  use  of  the  singularity  methods  requires  the  selection  of  the  position 
of  the  singularities  along  the  axis  and  of  the  control  points  on  the 
body.  A  convenient  but  arbitrary  selection  of  boundary  points  and 
singularity  locations  in  this  procedure  is  to  position  the  singularities 
directly  below  the  boundary  points  in  one-to-one  correspondence  [6]. 
Evidently,  no  special  criteria  is  provided  for  the  spacing  or  number  of 
the  singularities.  In  any  case,  this  procedure  results  in  a  set  of  linear 
equations  which  can  be  solved  through  the  use  of  standard  matrix  reduction 
techniques . 

The  first  example  chosen  to  illustrate  the  technique  and  the  problems 
associated  with  it  is  an  ovary  ellipsoid  (also  called  a  prolate  spheroid, 
generated  by  rotation  of  an  ellipse  about  its  major  axis).  The  ellipsoid 
had  a  slenderness  ratio  of  a/b  =  6.0.  An  even  number  of  singularities 
(N  )  was  chosen  and  they  were  equally  spaced  along  the  major  axis  of 
length  2a.  An  equal  number  of  control  points  (N  )  was  placed  directly 
above  the  singularities  on  the  ellipse  as  shown  in  Fig.  4. 

Figures  5a  through  5f  show  the  results  obtained  with  four  singulari ties 
and  four  control  points.  Figure  5a  shows  the  normal  component  of  the 
velocity  (V  )  calculated  along  the  upper  half  of  the  ellipse.  The  con¬ 
dition  of  v  =  0  is  exactly  satisfied  at  the  control  points.  However, 
large  non-zero  normal  velocities  between  the  control  points  show  clearly 
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the  inadequacy  of  the  body  representation  by  four  equally  spaced  singular¬ 
ities  and  control  points.  Figure  5b  shows  the  tangential  velocity  (7f) 
along  the  body.  Theoretically,  one  would  expect  a  smoothly  increasing 
tangential  velocity  profile.  Thus,  the  large  oscillations  in  are  a 
further  indication  of  the  failure  of  only  four  singularities  and  control 
points,  as  presently  positioned,  to  adequately  represent  the  body.  Figure 
5c  shows  a  comparison  of  the  theoretical  and  calculated  as  a  function 
of  the  normalized  distance  from  the  forward  stagnation  point  while  Fig. 

5d  depicts  the  difference  between  theoretical  and  calculated  tangential 
velocity  along  the  first  half  of  the  body.  Apparently,  the  calculated 
oscillates  about  the  exact  velocity  profile.  In  Fig.  5e  the  pressure- 
coefficient  0^,  [C  =  (p  -  p.J/(0.5  U2)],  and  in  Fig.  5f  the  body  shape 
resulting  from  the  4/4  case^  are  presented.  It  is  evident  from  the  fore¬ 
going  that  an  ellipsoid  of  a/b  =  6.0  cannot  be  successfully  represented 
by  a  small  number  of  equally  spaced  singularities  and  control  points. 

Thus,  it  is  necessary  to  explore  first  the  effect  of  increasing  the 
number  of  singularities  in  the  representation  of  the  body  and  flow 
characteristics  prior  to  embarking  on  a  more  ambitious  investigation  of 
the  effect  of  using  nonuniform  singularity  distributions. 

In  anticipation  of  improvement  of  the  flow  characteristics  with  an 
increased  number  of  singularities  and  control  points  the  cases  of  10/10 
and  20/20  were  investigated.  Figures  6a  through  6f  and  Figs.  7a  through 
If  show  the  results  for  the  cases  10/10  and  20/20,  respecti vely . 

Vor  convenience,  the  designation  N3/Nc ,  e.g.,  4/4,  will  be  used 
hereafter  to  refer  to  the  number  of  singularities  and  control  points 
used  in  a  particular  example. 
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Evidently,  the  difference  between  the  theoretical  and  calculated  tangen¬ 
tial  velocity,  as  well  as,  all  other  errors  in  the  calculated  flow  char¬ 
acteristics  have  been  reduced  by  increasing  the  number  of  singularities 
and  control  points.  Nevertheless,  the  representation  of  the  flow  char¬ 
acteristics  is  far  from  satisfactory  and  one  cannot  use  the  resulting 
stream  function  to  predict  the  boundary  layer  characteristics  over  the 
body.  It  is,  therefore,  necessary  to  explore  other  methods  which  will 
minimize  the  number  of  the  singularities  as  well  as  the  error  between 
the  predicted  and  calculated  flow  characteristics. 


B.  THE  METHOD  OF  LEAST  SQUARES 

The  use  of  an  equal  number  of  singularities  and  control  points  resulted 
in  a  deterministic  set  of  linear  equations  and  in  making  $  exactly  equal  to 
zero  at  each  and  every  control  point.  However,  one  could  use  a  larger 
number  of  control  points  than  singularities.  This  will  obviously  result 
in  an  over-determi ned  set  of  linear  equations  if  one  attempted  to  render 
■p  =  0  at  all  control  points.  Recognizing  the  impossibility  of  doing  so, 
one  can,  instead,  minimize  y  at  all  control  points  through  the  use  of  a 
suitable  minimization  technique.  Thus,  one  can  make  the  error  in  -p  nearly 
zero  at  a  larger  number  of  control  points  in  lieu  of  making  it  exactly 
zero  at  a  fewer  number  of  control  points. 

Let  us  consider  N$  singularities  and  Nc  control  points.  The  stream 
function  at  the  control  point  j  due  to  the  contributions  of  all  singular¬ 
ities  is  given  by  (see  Eq.  (1)), 
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If  v  were  not  exactly  zero  at  the  point  j,  then  the  error  in  -j.  would  be, 
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Then  the  sum  of  the  square  of  the  errors  at  all  control  points  becomes, 

Nc 

E2  =  E  R2  (23) 

j=l  J 

o 

in  which  E  is  a  function  of  the  strengths  of  Ns  number  of  singularities 
only.  The  total  error  may  be  minimized  through  the  use  of  Gauss'  method 
[7]  by  writing  the  partial  derivative  of  E  with  respect  to  each  m- 
equal  to  zero,  i .e. , 

3E2  •  (24) 


Performing  the  said  analysis,  one  has 
ATA  m  =  ATb 

which  represents  a  matrix  of  Ns  x  Ns  linear  equations  where 
x .  x . 

[A]  =  [-J-— L] 
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[b]  =  [1  ^2] 
and 

m  =  m . 

In  the  foregoing,  i  varies  from  1  to  Ns  and  j,  from  1  to  Nc- 
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The  least  squares  method  described  above  was  applied  to  the  ellipsoid 
with  a/b  =  6.0  for  the  cases  4/11,  10/21,  and  20/41.  As  before  the 
singularities  were  equally  spaced  along  the  major  axis.  The  control 
points  were  likewise  located  on  the  body  with  equal  spacing.  The  results 
are  shown  in  Figs.  8a  through  8f  for  the  case  of  4/11,  in  Figs.  9a 
through  9f  for  the  case  of  10/21,  and  in  Figs.  10a  through  IGf  for  tne 
case  of  20/41.  The  comparison  of  these  figures  with  those  cited  earlier 
(i.e.,  with  those  having  identical  letter  designations  such  as  5a  and  8a, 
etc.)  shows  that  the  increase  in  the  number  of  control  points  does  in 
fact  improve  the  calculated  tangential  velocity  and  reduce  normal  velocity. 
One  can  also  observe  some  improvement  in  the  body  representation  as 
evidenced  by  a  comparison  of  Figs.  5f  and  8f  or  of  Figs.  7f  and  lOf. 

It  is  also  clear  that  an  ellipsoid  of  slenderness  ratio  of  a/b  =  6.0 
cannot  be  adequately  represented  with  four  singularities  even  with  a 
larger  number  of  control  points.  Furthermore,  even  with  a  significantly 
larger  number  of  singularities  and  control  points  (as  in  the  case  of 
20/41)  the  method  of  least  squares  does  not  yield  a  satisfactory  repre¬ 
sentation  of  the  flow  characteristics.  This  leads  one  to  the  conclusion 
that  optimizing  the  strengths  of  the  singularities  alone  is  not  sufficient 
to  adequately  model  the  flow  about  the  body. 

The  realization  of  this  fact  leads  to  the  hypothesis  that  the  locations 
of  the  singularities  and  the  control  points  may  be  less  than  optimum.  To 
test  this  hypothesis,  one  could  judiciously  position  both  the  singularities 
and  the  control  points  in  the  areas  of  the  body  where  the  error  is  large 
(i.e.,  large  normal  velocities)  and  then  compare  the  calculated  flow 
characteristics  with  those  obtained  in  the  case  of  evenly  spaced 


23 


singularities  and  control  points.  Previous  calculations  have  shewn  that 
the  error  in  all  flow  characteristics  is  largest  where  the  radius  cf 
curvature  of  the  body  is  relatively  small  (i.e.,  regions  near  the  fore 
and  aft  stagnation  points).  With  this  in  mind,  the  two  singularities 
closest  to  the  center  of  the  body  in  the  case  of  20/41  were  moved  to 
the  new  positions  of  x/b  =  +  5.71429  while  the  remainder  of  the  singu¬ 
larities  were  kept  in  their  original  evenly  spaced  positions  (see  Fig.  1). 
The  four  control  points  closest  to  the  center  of  the  body  were  moved  to 
new  positions  directly  above  x/b  =  +  5.90476  and  x/b  =  +  5.80952  while 
the  remainder  of  the  control  points  were  kept  in  their  original  positions. 
Figures  11a  through  Ilf  show  the  results  obtained  in  this  manner.  A 
comparison  of  these  Figures  with  Figs.  10a  through  lOf  shows  that 
has  been  significantly  reduced  and  there  is  greater  agreement  between 
the  theoretical  and  calculated  tangential  velocities  as  a  result  of  the 
repositioning  of  the  singularities  and  the  control  points.  Thus,  one 
must  devise  a  rational  method  with  which  the  singularities  and  the  control 
points  can  move  to  their  optimum  positions  as  the  singularities  continue 
to  adjust  their  strengths,  as  in  the  previous  cases,  through  the  use  of 
the  method  of  least  squares. 

C.  DUAL  OPTIMIZATION  METHODOLOGY 

In  the  following,  a  method  is  described  whereby  the  position  and 
strength  of  the  singularities  and  the  number  and  position  of  the  control 
points  are  progressively  optimized  so  as  to  minimize  the  error  in  the 
prediction  of  the  flow  characteristics  about  a  given  body.  For  this 
purpose  the  following  steps  have  been  developed: 
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1.  Decide  on  the  appropriate  number  of  singulari ties ,  N  ,  for  the 
body  of  given  slenderness  ratio  (two  singularities  per  unit  length  are 
recommended  on  the  basis  of  the  experience  gained  with  the  least  squares 
method) . 

2.  Position  the  singularities  with  equal  spacing  along  the  major 
axis  of  the  body. 

3.  Select  twice  as  many  control  points,  N  ,  as  singulari ties  and 
place  them  on  the  body  contour  with  equal  horizontal  spacing. 

4.  Determine  the  strength  of  the  singularities  through  the  use  of 
the  method  of  least  squares,  as  described  previously. 

5.  Calculate  the  sum  of  the  absolute  values  of  the  normal  velocities 

between  singularities  PT  and  for  i  from  1  to  N$,  as  well  as,  in  the 

regions  between  the  forward  stagnation  point  and  the  first  singularity 
and  between  the  last  singularity  and  the  rear  stagnation  point.  This 
yields  (PJ$+2)  sums  corresponding  to  the  (N$+2)  intervals.  In  addition, 
calculate  the  total  sum  of  the  absolute  values  of  the  normal  velocities 
along  the  full  length  of  the  body  (hereafter  referred  to  as  I  ) . 

6.  Initially,  place  one  control  point  per  interval  on  the  body 
contour.  This  requires  (N  +  2)  control  points.  The  remaining 

[N  -  (N  +  2)]  control  points  are  apportioned  among  the  intervals 
using  the  relative  magnitude  of  the  sum  of  the  absolute  values  of  the 
normal  velocities  in  each  interval  as  a  weighing  factor.  Specifically, 
the  extra  control  points  are  assigned  in  accordance  with 
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where  N  represents  the  number  of  control  points  at  the  end  of  a  given 
iteration  and  k  varies  from  1  to  (N  +2).  As  progressive  iterations  of 
this  process  reduce  the  normal  velocities  along  the  body,  less  chan  the 
original  number  of  control  points  may  be  necessary  to  adequately  represent 
the  body  and  the  flow  characteristics.  Equation  (29)  allows  for  this  and 
will  reduce  the  total  number  of  control  points  as  needed.  However,  the 
number  of  control  points  will  never  be  less  than  (N  +2). 

7.  Place  in  each  interval  the  apportioned  number  of  control  points 
with  equal  horizontal  spacing. 

8.  Determine  the  improved  positions  for  the  singularities  through 
the  use  of  the  Automated  Design  Synthesis  optimization  program  [8], 

9.  Repeat  steps  4  through  8  until  no  further  reduction  is  realized 
in  Z  . 

The  complete  computer  program  based  on  the  steps  described  above  is 
presented  in  Appendix  A. 

Several  representative  calculations  have  been  performed  to  demonstrate 
the  effectiveness  of  the  dual  optimization  methodology.  The  first  case 
concerns  the  ellipsoid  with  the  slenderness  ratio  of  a/b  =  6.0.  Twenty 
singularities  and  40  control  points  were  chosen  in  accordance  with  the 
suggestions  made  in  Steps  #  1  and  3.  At  the  end  of  the  first  iteration 
(i.e.,  Steps  #1  through  9)  the  total  number  of  the  control  points  needed 
was  reduced  to  36.  Figures  12a  through  12f  show  the  results  in  graphical 
form.  Clearly,  the  normal  velocities  are  fairly  large  and  the  difference 
between  the  theoretical  and  calculated  tangential  velocity  is  not  yet 
satisfactory.  The  computer  program  carried  out  a  total  number  of  28 
iterations  at  the  conclusion  of  which  I  was  reduced  to  its  minimum  value. 
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After  the  final  iteration,  the  total  number  of  the  control  points  was 
reduced  to  22.  The  control  points  and  singularities  became  unevenly 
spaced  and  moved  towards  the  fore  and  aft  regions  of  the  body.  Figures 
13a  and  13b  show,  respectively,  the  initial  and  final  positions  of  the 
singularities  and  control  points.  Figures  14a  through  14f  show  that  the 
difference  between  the  theoretical  and  calculated  tangential  velocity  is 
reduced  to  about  0.10x1!  very  near  the  stagnation  points  and  to  less  than 
about  0.04xU  along  the  remainder  of  the  body.  Furthermore,  the  calculated 
velocities  over  the  central  half  of  the  body  are  almost  identical  with 
those  predicted  theoretically. 

It  was  noted  earlier  that  the  dual  optimization  program  should  begin 
with  two  singularities  per  unit  length.  To  validate  the  significance  of 
this  suggestion  and  to  provide  another  test  case  for  the  computer  code, 
the  case  of  10/20  was  considered  for  the  ellipsoid  of  slenderness  ratio 
of  a/b  =  6.0.  The  dual  optimization  program  performed  as  expected  and 
at  the  end  of  22  iterations  achieved  the  minimum  1  .  In  the  course  of 
the  optimization,  the  number  of  the  control  points  was  reduced  to  12. 

The  final  results  are  shown  in  Figs.  15a  through  15f.  A  comparison 
of  these  figures  with  Figs.  14a  through  14f  shows  that  the  use  of  less 
than  two  singularities  per  unit  length  does  not  produce  flow  character¬ 
istics  as  good  as  those  calculated  in  the  case  of  20/22.  Thus,  the 
use  of  about  two  singularities  per  unit  length  is  considered  optimum. 
Obviously,  it  is  always  possible  to  use  a  larger  number  of  singularities. 
However,  the  additional  computing  expense  is  not  commensurate  with  the 
minimal  improvement  achieved  in  the  flow  characteri sties . 
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To  evaluate  the  ability  of  the  computer  code  to  deal  with  ellipsoids 


of  other  slenderness  ratios,  a  test  case  with  a/b  =  2.0  was  run. 

Initially,  8  singularities  and  16  control  points  were  equally  spaced 
along  the  body.  Only  three  iterations  were  required  to  achieve  the 
minimum  value  of  Z  .  The  results,  presented  in  Fig.  16a  through  16f, 
show  that  the  difference  between  the  calculated  and  theoretical  velocities 
has  been  reduced  to  about  0.04xU  along  the  entire  body.  Note  also  that 
the  number  control  points  required  was  reduced  to  10  during  the  dual 
optimization  process. 

To  further  establish  the  generality  of  the  dual  optimization  method¬ 
ology,  axi symmetric  bodies  without  fore  and  aft  symmetry  have  been  con¬ 
sidered.  For  bodies  of  this  type  there  is  no  simple  boundary  function 
in  the  form  of  u>  =  f(x).  The  body  shape  is  in  general  provided  by  the 
naval  architect  in  accordance  with  the  needs  of  the  user.  In  the  present 
study  such  a  body  has  been  generated  through  the  use  of  one  source  and 
four  sinks.  The  strengths  and  the  positions  of  the  sources  and  sinks 
were  such  that  the  resulting  body  did  not  have  fore  and  aft  symmetry. 

The  Stokes  stream  function  is  given  by 

1  2  5  (x-x.) 

■p  =  —  uj.  -  I  m.  -  (30) 

,  i=l  1  22  1/2 

C(x-xi )  +  w.] 

where 

m]  =  0.24  x-j  =  0.48891 

m2  =  -0.06  x 2  =  5.98891 

m3  =  -0.06  x3  =  7.48891 

m4  =  -0.06  x4  =  8.98891 

m5  =  -0.06  x5  =10.48891 
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The  resulting  body  shape  is  shown  in  Fig.  17.  The  exact  tangential 
velocity  calculated  through  the  use  of  Eq.  (30)  is  shown  in  Fig.  18. 

It  will  be  compared  later  with  that  obtained  numerically. 

The  optimization  process  followed  the  steps  outlined  previously. 
Thus,  in  accordance  with  the  recommendation  that  about  two  singularities 
per  unit  length  be  chosen,  20  singularities  and  41  control  points  were 
selected  and  distributed  appropriately  along  the  body.  In  only  two 
iterations  the  number  of  control  points  reduced  to  32  and  Z  acquired  its 
minimum  value. 

Figures  19a  through  19f  show  the  results  after  the  final  iteration. 
Clearly,  the  calculated  and  the  exact  body  shapes  are  nearly  identical 
and  the  normal  velocity  has  been  reduced  to  almost  zero  along  the  full 
length  of  the  body.  Also,  the  calculated  and  theoretical  tangential 
velocities  compare  exceedingly  well.  It  should  be  noted  that  the  un¬ 
dulations  in  the  tangential  velocity  at  the  aft  end  of  the  body  are  due 
to  the  geometry  of  the  body  (as  defined  by  Eq.  (30))  and  are  not  attri¬ 
butable  to  any  theoretical  or  numerical  instability.  In  fact,  the 
occurrence  of  such  undulations  in  the  exact  tangential  velocity  profile 
provided  greater  challenge  for  the  dual  optimization  process.  The 
computer  program  for  the  case  under  consideration  is  presented  in 
Appendix  B. 

It  is  evident  from  the  foregoing  that  the  dual  optimization  method¬ 
ology  can  be  used  with  great  confidence  in  the  prediction  of  the  flow 
characteristics  about  axi symmetric  bodies  with  or  without  fore  and  aft 
symmetry . 
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V.  CONCLUSIONS 


The  investigation  described  herein  warranted  the  following  conclusions 

1.  The  existing  methods  for  the  representation  of  axisymmetric  bodies 
and  the  flow  about  them  require  excessively  large  computer  time  and  a 
great  deal  of  foresight  for  the  selection  of  the  number  and  position  of 
the  singularities  and  control  points  so  as  to  achieve  satisfactory  results 
Furthermore,  they  provide  no  insight  as  to  how  the  errors  (e.g.,  normal 
velocity)  may  be  progressi vely  reduced. 

2.  Through  the  use  of  the  method  of  least  squares  and  the  Automated 
Design  Synthesis  optimization,  together  with  a  sufficient  number  of  dis¬ 
crete  singularities  and  control  points,  one  can  represent  an  axisymmetric 
body  and  the  flow  about  it  with  excellent  accuracy.  The  bodies  are  not 
required  to  have  fore  and  aft  symmetry. 

3.  Extensive  calculations  with  various  types  of  axisymmetric  bodies 
have  shown  that  the  use  of  two  singularities  per  unit  length  is  quite 
adequate  to  model  the  flow  about  the  body. 

4.  Numerous  examples  have  been  given  and  the  results  have  been 
compared  with  those  obtained  theoretically. 
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VI.  RECOMMENDATIONS 


The  following  recommendations  are  made  for  the  purpose  of  increasing 
the  power  of  prediction  of  the  dual  optimization  methodology. 

1.  The  existing  computer  program  should  be  converted  to  an  inter¬ 
active  mode  so  as  to  simplify  its  use. 

2.  The  code  should  be  enhanced  to  enable  the  user  to  minimize  not 
only  the  strength  and  location  of  the  singularities  but  also  their 
number.  For  example,  such  a  procedure  could  be  incorporated  into  the 
code  by  deleting  from  the  calculations  the  singularities  whose  strengths 
fall  below  a  prescribed  percentage  of  the  sum  of  the  absolute  values  of 
the  strengths  of  all  singularities. 

3.  The  improved  code  should  be  tested  with  other  ax i symmetric  body 
shapes . 
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Figure  5a.  Normal  Velocity  for  the  Case  of  4/4 
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re  5e.  Pressure  Coefficient  for  the  Case  of  4/4 
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Figure  6d.  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  Case  of  10/10 
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Figure  7a.  Normal  Velocity  for  the  Case  of  20/20 
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Figure  7d.  Difference  betwee 
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X  AXIS 

Figure  8a.  Normal  Velocity  for  the  Case  of  4/11 


X  fix  15 

Figure  8e.  Pressure  Coefficient  for  the  Case  of  4/11 
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Figure  9d.  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  of  10/21 
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Figure  9f.  Body  Shape  for  the  Case  of  10/21 
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1  -  X/R 

Figure  10c.  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  of  20/41 


Figure  lOd.  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  of  20/41 
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Figure  12a.  Normal  Velocity  for  the  Case  of  20/40 
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iyure  1 2d .  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  ol  20/40 
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>e  for  the  Case  of  20/40 


Figure  13b.  Final  Positions  of  Singularities  and  Control  Feints 
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Figure  14d 


o 

ol 


—  I-  ■-  .  . . -  -y  ,  ,  ■  -  ■"> 

«-o  «-o  wo  «-o-  os'o-  sro-  «-i-  k-i-  osm- 

U93W0 


96 


-7.0  -e.O  -S.O  -1.0  -3.0  -2.0  -1.0  0.0  1.0  2.0  3.0  4.0 

X  RX15 

Figure  14f.  Body  Shape  for  the  Case  of  20/22 
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Figure  15d.  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  of  10/12 
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Figure  15f.  Body  Shape  for  the  Case  of  10/12 
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Figure  16c.  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  of  8/10 
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Figure  16d.  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  the  Case  of  8/10 
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Figure  16e.  Pressure  Coefficient  for  the  Case  of  8/10 
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Figure  16f.  Body  Shape  for  the  Case  of  8/10 
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Figure  18.  Theoretical  Tangential  Velocity  for  the  Tapered  Axisyinmetric  Body 


Figure  19a.  Calculated  Normal  Velocity  for  the  Tapered  Axisymmetric  Body 
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Figure  19b.  Calculated  Tangential  Velocity  for  the  Tapered  Axi symmetric  Body 


114 


Figure  19d.  Difference  between  the  Theoretical  and  Calculated  Tangential  Velocities  for  the  Tapered  Axisym- 
metric  8ody 
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Pressure  Coefficient  for  the  Tapered  Axisymmetric  Body 
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APPENDIX  A:  COMPUTER  PROGRAM 


i 


* 

# 

•If 

If 

* 

If 

If 

* 

If 

If 

If 

If 

If 

If 

If 

If 

If 

If 

If 

If 

-* 

If 

C 

* 

l 

If 

z 

* 

Cm 

% 

If 

O 

* 

Hi 

• 

If 

z 

< 

h4 

> 

a 

• 

If 

c 

If 

cu 

CO 

If 

CO 

If 

Z 

•  • 

• 

3 

3 

If 

CO 

H 

■* 

o 

Cu’ 

CU 

o 

If 

w 

z 

If 

E-* 

Z 

1 

P-1 

mJ 

If 

Hi 

Hi 

* 

53 

M 

W 

HI 

53 

If 

H 

o 

If 

C 

3 

3 

w 

o 

If 

Hi 

z 

* 

3 

o 

6h 

CO 

Cu 

If 

Z 

•it- 

< 

-1 

>4 

<c 

If 

c 

►J 

-if 

-4 

05 

Q 

t*4 

If 

♦u 

O 

c- 

if 

O 

o 

O 

w 

*=c 

If 

3 

z 

Z 

if 

o 

Du 

Cu 

03 

CJ 

3 

If 

CJ 

EH 

fH 

* 

3 

c 

t 

H 

If 

z 

Z 

O 

if 

Z 

PI 

to 

W 

Du 

>* 

If 

w 

O 

z 

If 

3 

cu 

3 

05 

a 

If 

CO 

CJ 

* 

3 

Eh 

i> 

E-4 

3 

o 

co 

If 

1-1 

If 

<C 

Z 

CO 

CQ 

w 

If 

Eh 

H 

w 

ru 

o 

If 

M 

to 

O 

H 

* 

3 

3 

3 

3 

z 

* 

H 

£ 

CO 

3 

>-• 

U 

If 

Z 

Z 

H 

0H 

Eh 

* 

z 

z 

o 

a 

3 

w 

If 

z 

Z 

Z 

* 

w 

o 

% 

3 

o 

H 

H-J 

If 

Hi 

M 

z 

Z 

o 

•* 

e* 

Cu 

Q 

«C 

3 

3 

If 

'w 

w 

o 

O 

CJ 

if 

O 

Z 

O 

£-* 

*c 

* 

•* 

LU 

w 

z 

CO 

w 

3 

M 

If 

Z 

Q 

to 

CO 

o 

* 

z 

H 

u 

3 

o 

Z 

If 

M 

Hi 

z 

z 

Eh 

Eh 

* 

3 

W 

M 

H 

3 

«: 

If 

Eh 

O 

O 

o 

o 

3 

* 

w 

H 

£ 

E-* 

> 

If 

3 

CO 

CO 

Hi 

Hi 

Z 

CO 

* 

Q 

M 

t 

CO 

3 

If 

H 

CU 

z 

z 

Eh 

Eh 

z 

a 

Hi 

if 

O 

CO 

CO 

M 

Z 

CO 

cu 

3 

z 

Hi 

Hi 

M 

Hi 

Hi 

M 

X 

* 

3 

w 

w 

05 

o 

U 

3 

to 

CU 

M 

•— 1 

Z 

to 

CO 

w 

O 

*c 

* 

• 

05 

Hi 

U4 

z 

Hi 

H 

z 

Z 

Z 

o 

u 

co 

♦ 

u 

C/) 

H 

H 

-a: 

e 

—i 

M 

MM 

z 

cu 

U4 

U4 

Hi 

z 

* 

£h 

W 

3 

M 

u 

CO 

Z 

CQ 

w 

CO 

U 

Hi 

O 

* 

M 

0»  05 

-X 

CO 

Hi 

M 

*< 

h* 

Z 

z 

z 

w 

C 

3 

*"3 

* 

Q 

c-* 

CO 

Z 

Eh 

3 

M 

CO 

z 

o 

O 

3 

3 

z 

3 

C 

■* 

W 

Hi 

3 

< 

z 

PJ 

a 

Z 

cu 

M 

Eh 

Eh 

z 

W 

3 

* 

CO 

05 

£-* 

3 

3 

M 

H 

w 

*2 

w 

o 

CO 

CO 

Eh 

3 

* 

3 

< 

CO 

3 

U 

C 

U 

> 

z 

Hi 

Hi 

3 

3 

3 

CO 

z 

3 

* 

3 

2; 

CU 

«£ 

n 

Hi 

X 

X 

z 

Z 

Z 

o 

C 

* 

CO 

3 

w 

Hi 

3 

3 

z 

If 

z 

-4 

<c 

Hi 

z 

M 

X 

z 

* 

M 

3 

u4 

CO 

o 

#-4 

C 

PM 

If 

<c 

a 

Z 

Hi 

Z 

CJ 

o 

z 

* 

z 

►J 

o 

3 

a 

If 

nJ 

z 

z 

z 

Hi 

H* 

o 

M 

♦ 

£ 

M 

• 

uJ 

Cu 

z 

u 

If 

3 

Eh 

o 

o 

< 

•< 

3 

H 

w 

* 

-a; 

CO 

CO 

3 

fcH 

to 

If 

CJ 

Z 

3 

z 

fcH 

CO 

tH 

c 

CJ 

♦ 

-3 

CO 

£-* 

cu 

z 

3 

M 

If 

z 

c 

Hi 

z 

Hi 

z 

iu 

z 

z 

* 

3 

U4 

3 

3 

a 

o 

If 

Hi 

U 

£ 

3 

O 

X 

O 

3 

<< 

* 

-a: 

Z 

fc“* 

u 

*-4 

3 

* 

to 

u 

u 

f 

co 

H 

* 

z 

UJ 

3 

O 

Mm 

MJ 

If 

Cu 

►u 

Z 

1 

CO 

CO 

* 

Z 

Z 

CO 

03 

Z 

If 

LU 

o 

a 

o 

>» 

X 

X 

3 

Z1 

Hi 

* 

u 

Cu 

CO 

CO 

Z 

W 

M 

If 

o 

-< 

«cC 

Z 

z 

a 

if 

ID 

to 

3 

3 

H 

o 

3 

3 

If 

z 

3 

ITT 

z 

U J 

z 

o 

z 

* 

z 

Hi 

fcH 

«: 

Hi 

t-» 

O'  * 

Z 

UJ 

fcH 

t- 

z 

3 

z 

hJ 

UJ 

* 

M 

U 

a 

z 

fcH 

uJ 

If 

LU 

3 

CJ 

<J 

6H 

c 

CJ 

-« 

* 

7* 

o 

z 

3 

05 

CO 

Z 

If 

3 

£ 

z 

Z 

;z 

Hi 

* 

O 

CD 

z 

z 

'J 

CJ 

o 

H 

If 

S 

3 

UJ 

z 

1 

i 

PJ 

z 

* 

*~3 

z 

K4 

z 

3 

% 

a, 

< 

If 

Z 

z 

3 

3 

«< 

* 

-J 

M 

co 

e- 

c 

z 

E- 

If 

z 

CO 

z 

* 

O 

CO 

3 

CO 

U 

:> 

-fi 

04 

■< 

If 

1 

Du 

-U 

Hi 

if 

P- 

3 

C4 

If 

i 

— i 

i 

1 

* 

a 

a 

* 

fcH 

«< 

fcH 

t-i 

•if 

W 

CO 

h- 

cm 

E- 

* 

O 

z 

3 

3 

Hi 

Hi 

o 

<< 

* 

z 

Q 

If 

z 

H* 

CO 

'O 

Hi 

3 

•* 

H 

Hi 

S 

i r 

M 

a 

1 

1 

Eh 

PJ 

* 

u 

z 

♦ 

CO 

z 

z 

z 

«cc 

3 

•* 

50 

MH 

If 

Z 

— 

< 

3 

CO 

'W1 

z 

o 

-if 

•If 

* 

■If 

* 

•if 

♦ 

* 

* 

If 

If 

If 

If 

* 

If 

* 

If 

If 

♦ 

If 

If 

4 


4 


117 


4 


4 


(M 

U1 

'J 

C 

Cm 


■* 

* 

* 

«• 

* 

* 

•» 

* 

* 

* 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

« 

* 

* 

> 

* 

* 

* 

* 

*»■ 

x 

IO 

Z 

z 

X 

CJ 

X 

1 

M 

1 

H 

X 

z 

X 

i 

Cm 

z 

x 

o 

M 

Z 

X 

X 

z 

X 

.X 

IJ 

Cm 

a, 

X 

M 

X 

c 

X 

o 

<! 

'O 

> 

X 

X 

O 

CD 

CLi 

33 

KH 

z 

X 

Z 

x 

z 

X 

E- 

Eh 

X 

X 

X 

X 

p  r 

o 

o 

O 

CO 

Eh 

z 

z 

<c 

___ 

X 

iO 

z 

cj 

X 

U 

CJ 

Z 

M 

w 

CD 

c 

C 

X 

w 

X 

X 

o 

o 

Eh 

M-P 

Z 

cu 

23 

z 

z 

X 

u 

c 

w’ 

H 

X 

X 

c 

X 

X 

CO 

c 

X 

X 

X 

-s: 

X 

0 

c 

O 

Q 

M 

c 

X 

X 

z 

z 

X 

X 

•J 

CJ 

CJ 

r— • 

X 

M 

u 

M 

X 

X 

M 

Eh 

X 

X 

M 

c 

«£ 

< 

h-H 

X 

H 

X 

z 

O 

X 

Z 

X 

o 

X 

CO 

X 

X 

X 

X 

_ _ _ 

0 

•X 

X 

<C 

X 

X 

X 

X 

W 

w 

X 

X 

X 

M 

X 

X 

05 

X 

<c 

< 

33 

Oj 

=> 

CJ 

ZD 

CO 

D> 

X 

X 

z 

CJ 

*c 

z 

X 

X 

X 

z: 

E- 

z 

o 

> 

o 

CD 

X 

M 

o 

X 

o 

>■ 

w 

CO 

CO 

X 

CD 

O 

CJ 

M 

CJ 

Z 

5m 

CD 

z 

a 

X 

c 

X 

*5 

X 

05 

o 

c 

z 

h-4 

CD 

X 

CJ 

z 

■ - 

w 

r»i 

TZ 

CJ 

w ' 

X 

CJ 

X 

>H 

5m 

f.o 

X 

X 

z 

z 

CO 

CO 

o 

X 

<C 

X 

> 

5> 

o 

CO 

c 

X 

> 

X 

Q 

X 

X 

z 

X 

X 

o 

O 

CJ 

X 

> 

H 

M 

u 

X 

X 

z 

X 

O 

o 

z 

o 

o 

X 

M 

CJ 

M 

M 

o 

z 

CD 

CD 

z 

05 

z 

X 

M 

c 

X 

CO 

M 

Cm 

X 

X 

o 

X 

zz 

X 

X 

CD 

Eh 

X 

X 

X 

X 

X 

X 

«*. 

X 

o 

Q 

►H 

X 

CJ 

X 

(J 

X 

M 

X 

> 

•< 

X 

z 

M 

CO 

> 

z 

33 

•-W 

X 

X 

X 

Oi 

X 

z 

p< 

Z 

z 

X 

Eh 

C 

>-• 

M 

X 

o 

33 

X 

M 

X 

X 

z 

X 

X 

CO 

3D 

=> 

>< 

ZD 

X 

*C 

kH 

CD 

Eh 

H 

u 

04 

X 

>* 

CD 

O 

o 

> 

o 

X 

X 

X 

c 

5m 

X 

£-4 

X 

o 

X 

CD 

o 

M 

-a; 

< 

o 

v 

c 

Q 

X 

z 

M 

CJ 

o 

X 

X 

X 

M 

ZD 

z 

x 

X 

X 

o 

z 

o 

c 

CD 

CD 

CD 

X 

X 

X 

s 

X 

2E 

CO 

CD 

O 

C 

z 

Z 

X 

u 

> 

X 

X 

X 

z 

z 

X 

X 

*c 

<c 

-< 

3= 

Z 

X 

CO 

X 

Eh 

o 

o 

> 

X 

5*5 

33 

-c 

•< 

O 

o 

z 

• 

33 

CJ 

5m 

X 

CJ 

X 

M 

«< 

w 

ZD 

*x 

X 

X 

>H 

X 

X 

<c 

X 

z 

X 

X 

O 

X 

CO 

X 

05 

X 

33 

X 

cd 

CO 

X 

CD 

Eh 

H 

X 

X 

c 

35 

X 

X 

c 

«c 

*x 

u 

c 

X 

CJ 

X 

M 

cd 

X 

z 

CO 

< 

z 

z 

U 

CJ 

p< 

X 

X 

X 

X 

0 

M 

> 

z 

-a: 

co 

u 

X 

CO 

CO 

CJ 

CJ 

Eh 

M 

o 

X 

X 

X 

CJ 

CO 

z 

z 

o 

X 

X 

X 

CO 

X 

X 

X 

o 

X 

tJ 

X 

X 

2 

X 

CO 

X 

X 

05 

X 

u 

X 

rD 

X 

X 

>-4 

c 

X 

U 

X 

u 

CO 

CO 

X 

CO 

CO 

X 

X 

X 

t— » 

u 

tH 

X 

z 

X 

z 

z 

z 

> 

X 

a 

> 

X 

X 

X 

X 

CJ 

CJ 

CJ 

X 

CO 

0 

P-* 

V 

z 

CJ 

a 

a 

X 

X 

X 

O 

o 

X 

X 

*5 

Q 

X 

CD 

X 

z 

z 

bC 

> 

z 

X 

M 

X 

X 

X 

z 

i 

i 

r  ^ 

> 

*£ 

X 

-X 

X 

X 

w 

*x 

X 

z 

X 

w 

X 

X 

O 

CJ 

o 

X 

CJ 

a 

X 

> 

ZD 

X 

z 

5> 

«< 

x: 

«< 

X 

X 

w 

X 

o 

o 

x 

3F 

> 

X 

*c 

X 

a 

X 

< 

X 

o 

*£ 

> 

X 

X 

z 

X 

E 

z 

X 

Cu 

CO 

< 

X 

co 

J 

Eh 

CO 

X 

X 

CD 

X 

X 

X 

< 

X 

CJ 

O 

o 

M 

X 

X 

X 

CJ 

c 

ZD 

X 

cj 

o 

X 

z 

zz 

E 

X 

X 

X 

z 

X 

z 

> 

z 

X 

2; 

05 

z 

cd 

CD 

X 

X 

< 

«£ 

Eh 

Eh 

Q 

05 

3 

>« 

C 

05 

> 

X 

X 

*x 

M 

o 

o 

M 

x 

< 

X 

z 

z 

p  p> 

X 

X 

X 

z 

o 

X 

E 

X 

<c 

■a: 

X 

•£ 

> 

23 

CD 

u 

X 

o> 

X 

M 

z 

CO 

X 

X 

Z 

z 

*< 

z 

o 

X 

X 

X 

X 

X 

X 

X 

ZD 

X 

CO 

E 

CO 

CO 

Z 

U4 

X 

o 

H 

M 

X 

CO 

O 

u 

z 

o 

X 

z: 

X 

X 

E 

<c 

lO 

z 

ac 

w 

O 

E 

M 

X 

>H 

u 

X 

CO 

=> 

W 

X 

z 

o 

X 

CO 

o 

X 

u 

X 

X 

T— 

o 

U5 

X 

X 

X 

w 

<< 

X 

z 

X 

X 

X 

z 

«; 

> 

X 

X 

z 

M 

z 

CJ 

CJ 

Ctl 

05 

U_i 

LU 

X 

CO 

x 

«€ 

ro 

z 

z 

z 

X 

c 

X 

u 

z 

33 

X 

X 

X 

c 

X 

X 

X 

-U 

x 

t-» 

z 

<« 

tr-* 

X 

X 

X 

X 

X 

X 

> 

X 

•eC 

X 

U 

MU 

X 

z: 

o 

X 

W 

a 

CJ 

35 

C/J 

u 

£ 

z 

z 

X 

X 

O 

X 

X 

X 

CO 

•a; 

O 

<c 

kJ 

X 

o 

U-. 

CJ 

MU 

>* 

u 

X 

o 

hH 

z 

o 

a 

c 

3 

X 

o 

o 

X 

X 

X 

X 

X 

o 

X 

X 

«c 

o 

CO 

z 

o 

CQ 

x 

X 

a 

-c 

Eh 

X 

X 

X 

z 

>• 

c 

X 

X 

X 

>* 

o 

z 

X 

X 

-c 

>- 

E- 

CO 

X 

3Z 

X 

X 

DM 

C 

E 

X 

o 

X 

o 

X 

«« 

-a: 

5m 

o 

X 

X 

>« 

Q 

X 

>- 

c 

<c 

X 

X 

X 

•o 

o 

o 

CQ 

o 

<< 

X 

X 

X 

X 

o 

CO 

X 

c 

x 

X 

:j 

CQ 

*c 

MU 

</J 

<x 

CJ 

X 

o 

o 

«c 

M 

u 

u 

X 

X 

05 

CO 

z 

o 

>4 

a 

o 

X 

<c 

X 

X 

E 

05 

X 

M 

X 

t-» 

X 

M 

X 

a 

X 

X 

C 

X 

X 

X 

< 

3M 

c 

X 

X 

X 

X 

X 

35 

05 

O 

X 

ZD 

*c 

2C 

5m 

Q 

X 

X 

X 

A 

<c 

X 

X 

05 

X 

a 

*x 

X 

9 

X 

Z 

«C 

-< 

33 

X 

c 

C 

X 

X 

H 

X 

CD 

X 

1 

«x: 

z 

a 

X 

X 

O 

i 

-a: 

X 

CJ 

J 

1 

CO 

X 

X 

-e 

ZD 

M 

X 

» 

X 

-a: 

CO 

CD 

< 

X 

1 

1 

1 

-c 

1 

X 

M 

X 

u 

CJ 

->c 

IX 

o 

X 

CO 

C 

l 

X 

1 

c 

I 

a 

pet: 

o 

Q 

X 

X 

05 

1 

X 

— L 

a. 

X 

A 

*— 

c 

=* 

X 

X 

1 

z 

1 

X 

X 

SP 

X 

n 

t— 

-c 

M 

• 

X 

i 

X 

X 

X 

JC 

» 

X 

> 

04 

’■M' 

w 

« 

X 

» 

X 

*c 

«c 

1 

> 

> 

< 

E 

X 

X 

U 

c 

X 

•“D 

w 

X 

CD 

1 

2Z 

05 

o 

X 

z 

1 

w 

w 

X 

0 

CJ 

w 

1 

CD 

x 

X 

X 

i 

I 

X 

z 

s 

c 

1 

E 

X 

X 

X 

23 

LU 

*C 

X 

M 

w 

X 

CO 

X 

Z 

> 

X 

H 

X 

X 

u 

X 

Z 

oa 

X 

< 

X 

CO 

X 

X 

X 

o 

5> 

c 

5> 

< 

CO 

> 

CJ 

CO 

CO 

23 

X 

53 

z 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

■» 

* 

♦ 

* 

* 

* 

118 

« 


J 


INTERVAL  AFTER  A  COMPARISON  OF  HOKECP  <J)  AND  MAXD(J)  FOR  * 

THAT  INTERVAL  * 

W(KK)  -  ARRAY  OF  RADIAL  VALUES  CORRESPONDING  TO  THE  ZERO  STREMLINE  OF* 


i 


*  1 

*  *  *  if 

^  *  *  ■* 

t-  # 

■tt- 

■if  *»<• 

* 

0  * 

# 

>f 

* 

0 

* 

* 

•fr 

■if 

•* 

—  lP 

w  *1-1 

* 

* 

•if 

if 

O  w  — S 

0  0.  *  0 

* 

•  # 

if 

C-  O  2C  0 

0  <J  *  us 

* 

4r 

£  ^ 

4'  * 

U  O'  3  0 

^  £h 

* 

■fr 

<c  * 

fS  * 

*  w  to 

—-  X  <r  Z 

* 

Z  -if 

■r\  if 

cr  n  •  w 

r-<  0  *0 

CD  if 

O  * 

2  rr;  —  5H 

OS  *  0 

* 

O  -if 

Cl.  * 

*C  O  « 

J  *  * 

* 

* 

05  -if 

* 

HZ  *  0 

CU  lT  *  Q 

■» 

* 

CL  * 

* 

:>  >  e-  z 

H  S.  *  z 

■if 

* 

«•  <  in  > 

>  «  ^  rf; 

Z  -if 

u  ^  * 

M  %  ^  * 

»  a1  z:  * 

♦ 

««■ 

O  * 

u:  w  ■* 

M  H  r-  ^ 

„  z  0  *  ui 

j*. 

•K- 

»—♦  if 

•H  X  * 

a  s  ac 

0  *  ■*  !l} 

* 

-* 

H  if 

0  * 

C  3  ffl  0 

0  m  h  *  m 

* 

-»■ 

C  if 

•in# 

H  V)  * 

C 7 >  ?:  3  * 

# 

4#- 

N3  if 

Oi  * 

!  J )  *  ^  w 

- ■  *  '/)  ♦  r-( 

* 

»—  if 

_  >  * 

%  z:  0  x 

£-1  (M  »  4  £S 

*• 

•if 

E  if 

-X  H  * 

*£  <C  Lp  % 

O  a  _ *  « 

♦ 

* 

M  if 

.x 

3:  sr  *  ^ 

►J  0  *  _5 

•«■ 

H  * 

^  * 

cl  cd  0  0 

cu  <—  in  *  3 

# 

•if 

Cl  if 

x  if 

J  h  m  in 

0  a  w  *  a 

* 

•if 

O  •» 

■* 

C  LO  w  % 

0  *  0*3 

* 

if 

C  4-J  * 

%  %  *£  O 

k  i-»  X  *  M 

* 

•» 

—  if 

4>  a  * 

>  ^  <  m 

_ _  Cu,  O  <£  *  t/i 

•»■ 

•«• 

CO  * 

>  -* 

*  <<  * 

O  T  i/l  C  * 

•fr 

•if 

a  if 

•HO* 

ZD  +  «~ 

O  k  w  •  *  Ct, 

* 

* 

<  if 

O'  O  * 

«  t_4  «—  -aj 

ON  Q.  <N  *  O 

* 

* 

^  if 

H  * 

M  H  »  < 

—  MJ  H  * 

* 

•if 

CO  if 

(TJ  f>  * 

to  os  0  * 

Eh  m  S  Z  *  3 

* 

^  * 

M  if 

O  * 

04  *  LO 

O  k  =>  O  *  O 

* 

H  * 

CO  if 

0  c  * 

%  X  W  0 

_J  m  a  O  *  M 

* 

CD 

z  ■» 

W  if 

4J  3  # 

v  X  DU  0 

U.  t-H  k  (_J  •»  e- 

# 

z 

M  -if 

US  if 

LL  * 

Hi  mOl 

O  k  C-V)  k  ■*•  (-1 

* 

M 

O  * 

iri  if 

If)  * 

O  to  *  w 

k„l£  E--*  tn 

CO 

CL  ♦ 

Z  if 

•HE# 

H  fc  —  H 

k-o  sc  »  E-4  *  O 

* 

CO 

z 

Z  * 

>«  * 

X  <tJ  * 

co  zr  0  co 

00  k  »-  z  *  a. 

% 

*  * 

CO  if 

n3  U  # 

k  as  ui  * 

O  O'  e-i  *3  0  * 

* 

*c 

^  -if 

if 

1  M  * 

T-  O  W 

cri  w  a  k  0  *  Q 

* 

tl 

II  * 

Z  if 

^X  #>  # 

*s  h  h  © 

'■'£->  HSU*  2 

* 

H 

rs  * 

CD  if 

T-'  CO  * 

CO  CO  M  O 

F-j  O  O  k  k  *  «s 

* 

z 

% 

%  * 

M  if 

w  e  * 

W  *  01  O' 

0*-Ja,ocE-'* 

* 

H 

^  * 

Ul  if 

CL  O  •  # 

x:  r-  0  w 

kJ  Ui  Z  3  Z  ■»  £K 

# 

C 

M 

n  * 

Ui  if 

>* 

O  M  w  # 

0  OS  Qy  3 

Oi  3  k  0  =3  *  w 

* 

04 

w 

^  * 

CO  if 

Q 

s  u>  * 

%  %  u  * 

>  k  O  H  O  *  CO 

* 

z 

H 

H  * 

if 

O 

3  -X  * 

pc  m  »  — . 

k  _  z  Ul  u  *  sc 

* 

% 

M 

M  * 

U3  if 

CQ 

C  U>  O  * 

%  a:  _ .  O 

k—  O  M  k  k  *  0 

•fr 

CD 

CO 

CO  ■* 

Ui  if 

<J  -*-1  ■* 

«£  O  0  O 

•  OOlT^n*  3 

* 

Z 

O 

Q  * 

H  * 

CO 

H  C  UJ# 

C5  e*  in  ^ 

O  OO'  2  IS  N  * 

* 

h-f 

O4 

CL  * 

■<  if 

W 

h  id  * 

JxJ  CO  ^  w 

m  o>  w  k  0  **  » 

* 

CO 

CO 

U  * 

E  if 

<TJ  |_)  u_i  * 

E  %  H  << 

eagnnj-R.  X 

* 

z 

w 

*—  # 

O  if 

w 

If)  O  * 

O  (N  H  W 

<tf  F-t  O  k  1/)  M  *  E- 

* 

* 

H  if 

a 

u-i  -H  * 

%  os  co  as 

e-OkJn  » 

♦ 

<~-k 

— 

^  * 

X  if 

0 

O  n3  01  * 

12  a  0  < 

k)  kl  is  klO^*3 

# 

0 

r- 

^  # 

<3  if 

E 

3  ♦ 

%  tH  1  X 

14ISIS  H  Z  N  *  «-l 

* 

0 

O 

O  * 

if 

a  h  h  # 

-i  co  co  3 

OX  V  *  -3 

* 

U3 

LP 

lP  -if 

O  if 

W 

=  <n  aj  * 

as  cc  as  * 

* 

% 

% 

»  # 

H  if 

U)  1  >  * 

00  3D  X  00 

’D 

* 

Lp 

LP 

*P!  * 

if 

H 

fQ  * 

*  *  *  * 

*  *  *  !i  (3  O  *  M 

* 

w 

— '  * 

<C  if 

1  ,d  1  * 

J 

JkJkJWWoJ*  X 

* 

Q 

Q 

&  -if 

H  if 

1 1  * 

<C  4  4  < 

<  «S  <  s-1  f  E-I  *  *« 

•  * 

<c 

-=C 

«C  * 

<C  if 

a  ^  * 

W  W  U4  W 

ujwwzza* 

CO  ♦ 

UJ 

UJ 

LM  ♦ 

CJ  if 

3  1  -X  * 

pi  os  os  ps 

«CCaMI-lM*  E-l 

H  * 

05 

cs 

03  * 

if 

C  -X  ♦ 

*  o 

z  * 

•if 

CO  if 

a  -h  w  * 

*  u. 

M  ♦ 

♦ 

CO  if 

3  -H  -H  ♦ 

*  a 

O  «■ 

♦ 

C  * 

to  u  w  * 

*  w 

CL  * 

* 

CL  if 

* 

* 

•#• 

•» 

if 

* 

*  *  *  * 

*  * 

* 

if  if 

c  a 


o  o 
o  o 

rq  m 

%  * 

m  m 


w  w 
h  h 

M  VH 
LZ  05 

3  3 


« 


4 


4 


119 


'I 


* 

*  ■ 

*  * 

* 

*  - 

*  < 

* 

-*  ■ 

y- 

* 

* 

* 

* 

* 

* 

U" 

* 

* 

* 

* 

CN 

* 

c 

* 

* 

* 

* 

* 

* 

«c 

* 

* 

■» 

* 

* 

* 

Cu 

* 

* 

* 

* 

«c C 

•it 

* 

* 

* 

S3 

•» 

O 

■if* 

* 

C 

* 

* 

C 

* 

03 

* 

CO 

■* 

£ 

*vi- 

* 

03 

-> 

S3 

* 

0  J 

* 

* 

* 

X 

* 

* 

2 

* 

2 

* 

* 

P-t 

* 

* 

M 

* 

o 

* 

* 

CO 

* 

* 

C— i 

* 

u 

# 

* 

* 

* 

* 

* 

* 

* 

01 

* 

* 

c 

* 

X 

* 

■H* 

3 

* 

* 

X 

* 

o 

* 

* 

* 

* 

* 

* 

'NJ 

* 

* 

s 

* 

2 

* 

* 

Cu 

* 

* 

X 

* 

CO 

* 

o 

■* 

* 

O 

* 

_  — 

V 

* 

* 

M 

* 

* 

* 

* 

>H 

* 

H 

* 

* 

CO 

* 

V 

<2 

* 

X 

* 

M 

* 

* 

2 

* 

V 

* 

< 

* 

rfi 

* 

* 

o 

* 

* 

X 

* 

c 

* 

* 

w 

* 

M 

* 

X 

•fr 

04 

* 

* 

Eh 

* 

M 

* 

M 

•» 

■» 

* 

<d 

* 

* 

X 

* 

Q 

* 

* 

3 

* 

* 

H 

bH 

* 

•» 

Z 

* 

* 

o 

* 

* 

CO 

M 

* 

LD 

* 

C 

* 

* 

03 

* 

O 

CO 

* 

2 

* 

* 

* 

* 

•a; 

04 

O 

* 

M 

* 

35 

.  * 

* 

c 

* 

V 

CO 

04 

* 

-3 

* 

05 

03  * 

* 

o 

* 

1 

CO 

* 

*— 3 

^  * 

33 

-3  * 

* 

X 

* 

1 

* 

<c 

. 

’S  * 

2: 

M  * 

* 

04 

* 

3 

A 

* 

U 

Z  * 

X  * 

* 

* 

Eh 

w 

A 

n 

* 

X  * 

2 

* 

CO 

■«■ 

M 

H 

<— •>. 

* 

X 

to  * 

fcn  * 

* 

gj 

* 

CO 

CN 

M 

CM 

fcH 

* 

O 

Z  4 

C 

2  * 

n 

* 

Eh 

* 

o 

* 

CO 

* 

M 

* 

U4 

*  * 

04  * 

-— • 

w 

* 

M 

* 

X 

* 

o 

* 

CO 

* 

^  * 

u 

e-«  * 

H 

* 

X 

.  * 

u 

<s; 

o. 

o 

* 

11  * 

OJ 

s  * 

M 

f-n 

* 

< 

Eh  * 

cr 

CJ 

<c 

Oi 

* 

X 

M  * 

o  * 

CO 

CO 

* 

2  * 

1 

03 

\  u 

* 

< 

%  * 

• 

* 

o 

c 

* 

3 

►H  * 

o 

23 

w 

X 

* 

CO 

^  * 

o 

c  * 

04 

o. 

* 

C  * 

a 

O 

w 

* 

CO 

X  * 

>— < 

e-  * 

CO 

u 

* 

2 

04  * 

# 

* 

^-r 

* 

03 

' — "  * 

fcH 

* 

% 

% 

* 

i — i 

* 

*"• 

o 

c?  H 

II 

* 

U 

H  * 

<c 

CO  * 

M 

n 

* 

CO 

»-3  * 

w 

Q 

2  X 

* 

03 

M  * 

X 

UJ  * 

* 

U  * 

Eh 

lP 

x  O 

* 

2 

o  fJ}  * 

x  * 

CJ 

* 

X 

x  * 

X 

« 

ai  uj 

M 

* 

2  O  * 

CO 

H  * 

i— i 

r- 

CN 

* 

o 

H  ■* 

O 

o 

Z  3 

% 

* 

«C 

H  flj  4 

10 

M  * 

fcn 

O 

Eh  o 

* 

2  * 

H 

CO 

n 

* 

Eh 

to  to  * 

Cu 

X  * 

*C 

o 

s0 

2 

vO 

* 

C/J 

U  * 

2 

X 

II 

II 

* 

C 

2  —r  * 

2 

* 

05 

2 

% 

M 

% 

* 

X 

u  * 

M 

II 

«c 

vu 

* 

CO 

• 

* 

05 

-3  * 

M 

V-0 

O 

O 

* 

H 

* 

O 

II 

M  X 

<c 

3 

* 

Oh 

03 

3  * 

_ 

CO 

'■*— ' 

04 

* 

CT 

X  * 

X 

2 

* 

Eh 

CN 

r-  O  * 

Q 

O  * 

XI 

O 

2 

cu 

2 

03 

* 

2 

u  * 

2 

<c 

% 

C 

* 

3 

6- 

o  o  * 

2 

2  * 

x  o 

% 

fcH 

*  H 

* 

OJ 

c  * 

% 

e> 

n 

* 

o» 

n  m  * 

x 

M  * 

C 

v£J 

M 

r— 

M 

* 

X 

X  * 

x 

’ 

2 

* 

2 

X 

CO  * 

% 

II 

U5 

03 

II 

X 

W  * 

0H 

* 

II 

s: 

X 

c 

o 

w  * 

M 

*-3 

rn  m  * 

co 

* 

H 

o 

M 

J3T 

3 

n 

3 

3  * 

CO 

H  * 

"3 

C 

X 

X 

u 

3  * 

>w 

’ — 1 

* 

Q 

* 

2 

z 

* 

03 

01 

* 

03 

2 

* 

o 

03 

O 

W 

o 

M 

* 

Eh 

H 

* 

£-4 

-< 

* 

M 

Eh 

r— 

£-4 

fN 

* 

* 

<C 

* 

>— < 

2 

Z 

* 

X 

X 

* 

CO 

* 

<< 

X 

CJ 

o 

o 

O 

* 

3 

3 

* 

3 

H 

* 

X 

3 

Q 

J 

o 

CJ 

* 

* 

CJ 

2 

* 

* 

4 

X 

X 

* 

■* 

* 

*c 

O 

* 

o 

o 

* 

* 

CJ 

04 

■» 

f— 

^4 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

<e  #  2  *  a  o 


X 

* 

o 

M 

* 

NJ 

C 

z 

■* 

'■n 

* 

M 

*=C 

X 

u 

* 

Z 

* 

X 

M 

* 

O 

O 

* 

C 

23 

03 

H 

* 

o 

u 

* 

M 

X 

> 

U 

* 

* 

* 

Eh 

X 

X 

2 

-ft- 

■*■ 

M 

3 

* 

o 

o 

i r 

2 

23 

CO 

X 

* 

=r 

r^> 

* 

M 

> 

* 

* 

* 

* 

* 

* 

* 

* 

1 20 


if  **  ***** 


L 


* 

* 

* 

* 

* 

* 

* 


* 

* 

* 

* 

* 


* 

* 


* 

*  Cm 

* 

* 

* 

* 

* 

*  H 

* 

* 

*  3 

* 

* 

*  04 

* 

* 

C2 

*  H 

* 

* 

fxl 

*  3 

* 

* 

W 

*  o 

* 

* 

%  .  — . 

* 

* 

* 

<i2  as 

*  2 

* 

* 

M  CQ 

*  M 

* 

* 

%  M  — * 

* 

* 

* 

<-  »  02 

*  C/5 

* 

* 

«32  <12  CQ 

*  M 

* 

* 

<12  M  M 

*  M 

* 

* 

»  *  % 

*  EH 

* 

* 

<C  «—  *£ 

*  M 

* 

* 

H  CQ  W 

*  02 

* 

* 

•  04  05 

*  <C 

* 

* 

<C  •  *C 

*  M 

* 

* 

H  <2  ^ 

*  3 

* 

* 

•  M3 

*  o 

* 

* 

o  •  * 

*  2 

* 

* 

2  <  H 

*  M 

* 

* 

M  h  CD 

*  CO 

* 

4 

ID  •  Q 

* 

* 

* 

Z  S  H 

*  w 

* 

* 

*  *  * 

*  2 

* 

■H" 

4 

o  id  *- 

♦  M 

* 

• 

* 

2  2  CQ 

* 

i  * 

M 

* 

M  M  CO 

*  CM 

E  * 

<*“ 

w ’ 

* 

co  co  • 

*  o 

<2  * 

% 

<— 

4 

2  2  <C 

* 

02  * 

M 

* 

•  »  M 

*  CO 

o  * 

w 

•  CD 

* 

H  E-*  % 

*  2 

O  * 

** 

M 

* 

2  2  0 

*  M 

02  * 

CQ 

w  * 

* 

MM2 

*  O 

04  * 

CQ 

r- 

* 

O  O  M 

*  2 

* 

% 

aj  e 

4 

Cm  Q-«  CO 

*  w 

2  * 

M 

3  < 

♦ 

2  2  22 

*  2 

u  * 

E 

* 

%  •  • 

*  M 

M  * 

^  CJ 

* 

-a;  cq  z 

*  CO 

EH  * 

-H 

O  M 

* 

-c  XJ  • 

* 

-32  * 

O 

o  CO 

* 

%  %  T— 

*  04 

N  * 

o 

vO 

on 

* 

C  <  *32 

*  3 

M  * 

2 

% 

•  II 

4 

C  <  <J2 

O  *  H 

E  * 

M 

■c 

m 

* 

•W  '»—*  w 

Q  * 

M  * 

co 

w  E 

* 

E  E  i- 

•  *  Cm 

H  * 

2 

w 

&j  «< 

* 

44  U4  tN 

0*0 

U4  * 

M 

fcH  E 

* 

o  M  M  H 

* 

O  ♦ 

<— 

M 

M  O 

* 

<-230 

II  *  CO 

* 

II 

02 

02  M 

4 

O 

c  c  y 

*  CQ 

co  * 

M 

3 

3  CO 

* 

LO 

If  >  >  *4 

E  *  3 

a  * 

* 

t— 

-sc  *  -4 

<2  * 

o 

* 

(1 

M  M  M  M 

E  *  <C 

* 

lO 

* 

M 

O  M  M  M 

O  *  > 

c  * 

* 

Q  C  <«  <C 

M  * 

M  * 

O 

* 

2 

M 

M  U  U  U 

CO  *  w 

* 

a 

* 

*  H 

CO  * 

* 

*  M 

CO  * 

* 

*  as 

<s  * 

* 

*  3 

CL  * 

* 

* 

* 

* 

*  * 

*  * 

*  *  *  # 

■  * 

*  CO  o 

* 

*  Eh  2 

* 

*  2  k-H 

* 

*  M  W 

* 

Cx2 

*  o  co 

* 

' 

*  Oi 

* 

Eh 

*  >• 

* 

<12 

*  Q  O 

* 

O 

*  W  O 

* 

—3 

*  CJ  ® 

* 

CQ 

*  <32 

* 

a 

*  04  o 

* 

* 

*  CO  M 

* 

*  02 

* 

o 

*  X  Eh 

* 

Q 

4  y  y 

* 

• 

*  M  E 

* 

O 

4  <  S 

* 

o 

*  3  X 

* 

■3* 

4  ocn 

* 

\ 

*  CQ  M 

* 

<2 

*  xc 

* 

* 

*  tu  <J2 

* 

o 

*  O 

* 

3 

*  02 

* 

• 

*  CQ  O 

* 

CN 

*  3  M 

* 

w 

*  3 

* 

*  Eh  CO 

* 

4- 

*  M  >4 

* 

*  H  < 

* 

*  M  02 

* 

*—* 

*  3  « 

* 

O 

*  E  <*32 

* 

G 

* 

* 

» 

*  -e  3 

* 

O 

*  2 

* 

O 

*  Eh  m 

* 

23- 

*  <*2  M 

* 

\  — 

*  M 

* 

-32  — 

*20 

* 

*  ^ 

*0-3 

* 

O  w 

*  M  04 

* 

G  X 

*  Eh 

* 

•  w’ 

*  U  3 

* 

CN  M 

*  2  CO 

* 

w  O 

E  *  3  M 

* 

2 

•a:  *  tM  M 

* 

1  CO 

E  *  3 

* 

3  *  E  -12 

* 

<32  II 

M  4  C  H 

* 

<—  1 

CO  *  ^  'O 

* 

o  ^  — 

*  2  CQ 

* 

=T 

^  ^  ^  H 

* 

O 

•  II  w 

X  ^  UO  *  CO  • 

* 

c 

o 

v—  M 

o  o  o  *  >* 

* 

• 

M 

^  O 

vO  VO  •£>  *  w  u 

* 

o 

• 

II  y  Q 

•  %  %  *  3  O 

* 

o 

w  a. 

v£>  sO  vC  *  H  CQ 

* 

II 

X  X 

^  w  w  4 

* 

II 

CQ  CQ  CQ  *  CQ  CQ 

* 

o 

6-  H  M  *  E~*  2 

•  > 

02 

C-4 

X 

M  M  M  *  CM 

Q  * 

C 

E 

02  02  2  ♦  -4 

04  * 

M 

3 

o 

3  3  3  *  3  0 

M  * 

CO 

CO 

a 

*  u  CCS 

04  * 

*  M  o 

a  * 

*  *32  M 

o  * 

*  u  <c 

E  * 

* 

* 

*  *  * 

*  * 

L« 


OMEGA!  =  DGQET  (l.D0-(X(K)/A)  **2) 
OPLOT(K)  =  SNG  L  (0  M  E  GA  1 ) 


I 


B 


sP 

X 

C. 4 


#=c 

X 


*  *  * 


*  W  M 


* 

X 

* 

ED  CQ 

* 

■* 

■* 

CO  *c 

•If 

r-> 

<C 

* 

co  H 

•If 

<C 

X 

* 

w  co 

4f 

-  n 

os  cu 

■If 

s 

-* 

04 

4f 

c 

M 

* 

«• 

o 

'W 

* 

co  • 

-If 

M 

* 

X  w 

# 

4 

X 

* 

H  U 

- 

CO 

■* 

<s 

■If 

oj 

o 

-«• 

a  x 

* 

04 

* 

Z  as 

•If 

* 

CO 

* 

<  X 

•If 

1 

* 

CO 

•If 

< 

4-*. 

* 

% 

■If 

X 

* 

•If 

■ — ■ 

■If 

H  Q 

■If 

X 

* 

W  O 

•If 

M 

«■ 

CJ  CQ 

•If 

»—• 

■If 

o 

•If 

6-* 

* 

*■ 

X  X 

■If 

M 

OS  * 

W  X 

•If 

IT. 

r— 

o  * 

>  H 

■If 

O 

% 

e-t  * 

•If 

04 

M 

CO  * 

J  X 

H- 

CO 

* 

<c  O 

•If 

A 

i  •* 

M 

1f 

M 

* 

H 

•If 

x 

CQ 

^  * 

X 

* 

OJ  * 

W  M 

* 

X 

4 

*  * 

CP  O 

•If 

x 

♦  * 

X  Oj 

Sf 

w 

r— 

«-  -If 

C 

* 

6- 

>-* 

as 

<c  * 

Eh  — 

If 

c 

w 

O 

cp  * 

■If 

X 

CP  H 

£h 

cu  * 

%  CP 

•If 

X 

z  as 

—  CO 

E  4 

>4  CO 

•  ^f 

o 

M  O* 

o  * 

H  s: 

CO  4f 

1 

CO  CO 

04 

II 

*  * 

M  O 

s:  -if 

o 

z  a 

* 

o  ■* 

U  * 

-*  * 

O 

(1 

Q 

* 

r*» 

CO  * 

O  X 

CO  * 

a 

« 

<-  ii 

as 

if)  # 

•If 

t 

O 

ii 

O 

•  * 

w 

as  * 

o 

X 

*-* 

fcH 

UJ 

o  * 

> 

o  * 

w 

II 

m  as 

CO 

a 

* 

X 

X  * 

ii 

e-« 

z 

* 

^3  CJ 

•If 

c 

r* 

o 

M 

II  -if 

-3: 

CO  * 

~\j 

X 

as 

r- 

fcH 

•* 

X  UJ 

x  * 

X 

U4 

CJ 

Z 

M  * 

US 

•* 

a 

o 

H 

c 

o 

CO  * 

O  e- 

X  * 

H 

C— 

CO 

a 

u 

Cu  * 

z 

X  * 

CO 

* 

-sC  -If 

■* 

W  H 

4f 

■If 

H  Z 

CP  * 

•If 

<  UJ 

Z  4 

♦ 

-J  M 

W  * 

-If 

3  u 

H  -If 

* 

•If 

CJ  M 

H  ♦ 

♦ 

J  U- 

O  * 

o 

■If 

C  U4 

4-3  -If 

•If 

CJ  CO 

c.  •«• 

C 

X 

a 


OJ 

* 

cp 

w 

s 

o 


m 

* 


x 

X 

S' 

X 


co 

o 

a. 


m 

* 

* 

**. 

X 

a 


•*0 

•* 

* 


•If  CO 

X 

■If  1 

i— 

-as 

<t 

X 

<C  X 

CP 

Cu 

X  w 

CO 

<«•»  •— 5 

^  x 

E 

«:  <c 

o 

X  w 

M  w 

ca  z 

w  M 

H  * 

4f 

*  CO 

M 

_ _ _ 

«-  Q 

00  «- 

<<  4f 

C  * 

% 

"P  P 

CU  M 

M 

M  OJ 

CO  w 

w 

X  1  -If 

O  -if 

— k 

—  CJ 

X 

v 

X 

X  CO 

X 

w 

CN 

<C  X  ^ 

E 

X  + 

Jf  4- 

X  04  X 

X 

■If 

_  XX 

C 

W  CM 

^  m 

^  «C  O 

z 

w  CC 

X 

^  ^  z 

> 

^  o 

X  o 

X  to  > 

w 

6-<  6-* 

CQ  6-» 

04 

w  c 

CO 

cp  X  *  CO 

W  tQ 

X 

1  U  4 

a 

Z  O  — v 

o 

^  Q 

*< 

H  CO  (N  II 

u 

H 

z  ■«•  cr 

X 

0)  X  •» 

CO 

C  5>  X 

Z  <N 

ro 

H  O 

ii 

%  II  x 

X 

■4 

<  II  ^ 

o 

O 

no  LJ  CO 

II  ^  H 

tr* 

UJ 

O 

X  ^ 

MX  CO 

CO 

X 

o 

O  H  11 

w 

z 

• 

E-»  w 

E 

o 

M 

in  «*  s  -sr 

X 

aj 

£- 

xxx 

o 

Z 

II 

II  X  (J  <J 

z 

O 

O 

X  z  H 

>- 

a 

u 

X 

>  -t  5»  CO 

-a: 

O 

cc 


*  *  *  * 


« 


* 


122 


SUMT  =  SUMT  +  AVNOKM(K) 
VPLOT(K)  =  SNGL  (VNORM  (K)) 


CO 

<j 

<c 


-a: 

33 


3 

c 


CO 

Q 

44* 

>  . 
<N 

♦  ^  44* 
<J  * 
> 

•a:  *c 
2=  H  + 
cii  r» 


* 

* 

44* 

* 

44 

44 

44 

44 

44 

* 

CO 

* 

44* 

44 

* 

w 

4* 

44* 

44 

44* 

3 

* 

44- 

• 

CO 

44 

* 

H 

44* 

44 

CO 

3 

CO 

44 

W 

44* 

44* 

CO 

C 

3 

44 

* 

u 

44* 

44 

3 

a 

c 

►0  44 

44 

* 

o 

•fr 

44- 

H 

co 

iX 

c 

44 

44- 

3 

44* 

44 

i-4 

X 

o 

> 

44- 

44* 

CO 

44- 

* 

x 

3 

2 

CO 

44- 

44- 

> 

♦ 

44 

«£ 

ZD 

44- 

* 

44- 

44* 

3 

<y 

CO 

£h 

41- 

44* 

3 

44* 

44 

S3 

co 

z 

44* 

* 

44- 

44 

o 

05 

e 

3 

44- 

-»- 

SC 

44- 

44 

z 

o 

* 

44- 

x 

44- 

44 

W 

CO 

CO 

CO 

44- 

44- 

o 

44- 

44 

CO 

P-4 

O 

CQ 

44- 

> 

44- 

z 

* 

44 

z 

«SS 

44- 

% 

44- 

* 

44 

CO 

M 

CO 

44- 

ZD 

44- 

CO 

44* 

44 

s> 

o 

CO 

CO 

44- 

» 

* 

33 

44- 

44 

3 

Oi 

ZD 

ZD 

44- 

04 

44- 

H 

44- 

44 

to 

3 

H 

44- 

D 

44- 

* 

44 

CO 

3 

C 

44- 

% 

44- 

CO 

♦ 

44 

CO 

o 

> 

&H 

44- 

CJ 

* 

c 

44- 

44 

u 

ex 

o 

44- 

z 

* 

* 

44- 

u 

E-* 

CO 

44- 

> 


z: 

ex 

o 

z 

>•  CJ 

%.  z 

M  <C 

to  h 
ex  ex  > 
U 


CO 
ex 
<s: 

ZD 

o»  » 

10  * 

* 

z  44- 
c  44- 

CO  * 

rz  * 


CO 


z  H 
U2D 
U  h)  LO 

><  O 

03  CO  CO  i-4 

O  lQ  C 

O  <  H  eo 

W  02  0  3 

Q  W  W  £h  O 

Z  UJ  Z  33 

O  fcH  M4  3 

0  3  3 

H  CO 


X  25  3 
O 

CO  w  o 

J  =  C  H  * 

«<  Eh  D  X  44* 


■w 

rv 

-W 

4f 

44- 

O 

44- 

> 

CO 

3 

O 

44- 

■< 

44- 

h-3 

SC 

44- 

Eh 

44- 

a 

44- 

X 

3 

C 

iu 

■4 

>i»» 

a 

44- 

o 

44- 

o 

44- 

* 

44- 

UH 

< 

u-l 

> 

41- 

CO 

z 

3 

z 

X 

X 

44 

o 

44- 

r- 

44- 

&-• 

> 

X 

X 

CO 

44- 

o 

o 

CO 

CO 

44- 

* 

O 

■fr 

Z 

X 

CO 

U4 

44- 

3 

u 

44- 

* 

cy 

44- 

hH 

uu 

t-H 

M 

44- 

• 

a 

II 

1 

l( 

sO 

o 

44- 

eo 

44- 

V 

44- 

H 

X 

z 

e-» 

41- 

o 

44- 

o 

o 

44- 

O 

44- 

44- 

o 

z 

o 

M 

HH 

44- 

3 

O 

sO 

44- 

<c 

44- 

it 

44- 

6-* 

M 

U 

44- 

II 

sx 

3 

sc 

% 

* 

44- 

X 

44- 

X  CO 

44- 

z 

o 

tH 

u 

44- 

CN 

11 

w 

t 

«— * 

44- 

CO 

44- 

o 

44- 

w 

X 

M 

3 

44- 

r»  ^ 

CD 

E- 

T— 

H 

44- 

> 

44- 

E-»  — 

44- 

u 

H 

X 

3 

44- 

♦ 

z  sx 

rsi 

1 

cy 

w 

o 

c 

co 

x 

44- 

< 

44- 

CO  05 

44- 

>H 

c 

C 

E-* 

> 

44* 

\ 

*• 

2 

1-0 

11 

•-0 

t-i 

fH 

* 

44- 

w  0 

* 

a 

U4 

X 

44- 

C J 

r-  X 

CJ 

C 

*c 

Lu 

UU 

M 

M 

44* 

eo 

44- 

t-H  'sO 

* 

u 

Cs-t 

3 

44- 

z 

II  3 

z 

-4- 

l 

z 

ii 

H 

ex 

Cu 

X 

ex 

CO 

44- 

3 

44* 

X  * 

44- 

CQ 

c 

CO 

o 

«C 

44- 

M 

X  CO 

X 

3 

HH 

X 

sr» 

D> 

u 

U 

DP 

3 

44* 

44- 

o  --C 

44- 

H 

X 

3C 

44- 

to 

X 

00 

rsi 

rsi 

00 

z 

44- 

* 

CO  ^ 

* 

e- 

CO 

X 

44- 

z 

o 

z 

z 

z 

z 

z 

o 

h-t 

44- 

co 

44- 

a  co 

44- 

3 

z 

CO 

o 

44- 

*— 

3 

rsi 

6-* 

44- 

e-» 

* 

e- 

44- 

C 

z 

M 

z 

44- 

it 

*— 

H 

II 

ii 

ii 

11 

z 

44- 

c 

44- 

II  M 

44- 

M 

O 

H 

44- 

z 

C5 

* 

4^ 

X 

♦ 

PU 

E-» 

W 

U4 

♦ 

*— 

o 

O 

CM 

rn 

XT 

uo 

U 

U 

* 

3 

44- 

CO  3 

44- 

3 

X 

Q 

CJ 

X 

44- 

z 

Q 

U 

z 

z 

Z 

z 

a 

44- 

CJ 

44- 

44- 

O 

CO 

a 

E-* 

44- 

* 

3 

44- 

♦ 

> 

X 

CO 

3 

44- 

o 

o 

* 

44- 

♦ 

HH 

X 

<c 

X 

♦ 

* 

u 

44- 

4 

3 

<3S 

X 

> 

O 

44- 

*— 

44- 

44- 

* 

44* 

44- 

44- 

44- 

♦ 

44* 

44* 

44* 

44- 

44- 

44* 

:  i23 


IF  ((X  (K)  .GT.  -A)  -AND.  (X(K)  -LT.  SPOSIT(I)))  GO  TO  121 
DC  130  1=1, N4 

IF  (  (X  ( K)  -GT.  SFCSIT  (L)  )  -AND.  (X(K)  -LT.  SPOSIT(L 


t 


vO 

■V 

CN 

n 

«■* 

O 

o 

E* 

O 

H 

e 

W 

CO 

O 

o 

c 

O 

ID 

o 

Cu 

e> 

in 

. 

«•— 

— » 

m 

o 

c-> 

c 

Q 

m 

►j 

• 

Z 

• 

t 

O 

’ 

H 

H 

vj 

Eh 

t 

M 

• 

£ 

Eh 

CO 

*-3 

O 

X 

'0 

• 

cu 

V 

CO 

w 

_ 

• 

X 

. 

t 

a 

w 

•** 

£-» 

z 

z 

X 

« 

1 

• 

• 

o 

Eh 

2 

u; 

z 

• 

_ 

Z 

A 

H 

o 

• 

W 

£ 

£ 

X 

O 

z 

w 

n 

a: 

a 

w 

cu 

X 

£ 

C 

O 

£ 

z 

• 

€H 

^  «— ■ 

a: 

2 

z 

CC 

M 

C  ^ 

O 

:» 

> 

O 

S3 

* 

• 

cn 

Z  — ' 

z 

*c 

-a; 

p»-_ 

03 

J— L 

o 

o 

M  S3 

> 

> 

O 

n 

CN 

z 

U< 

CO  U4 

<c 

*4 

-c 

z 

""" 

rsj 

Z 

CO 

52  O 

> 

S3 

CM 

• 

• 

m  -'Z 

4- 

4MI 

+ 

«x 

O 

H 

• 

CM  H  > 

CO 

*—  M  <C 

♦ 

4- 

4- 

O 

on 

o 

O 

CO 

r— 

CN 

rn 

CN 

Wr 

O 

a 

• 

O  0  4- 

+ 

z 

2 

■4 

H 

04 

• 

Eh  CL, 

wJ 

'W 

'w' 

T** 

Z 

o 

in 

o 

lD 

CO  . — 

*** 

£ 

S3 

z 

M 

IS 

z 

C  *~ 

SZ 

O 

z 

23 

w 

Q 

« 

■ 

%  * 

a  •  — ' 

ZD 

00 

CO 

ZD 

£ 

M 

tr« 

tH 

rn  X 

e  s: 

CO 

CO 

r? 

U 

o 

z  ^ 

^  a  3 

If 

II 

to 

H 

• 

• 

—  •  co 

II 

II 

II  Cu 

r- 

r- 

r- 

II 

-«-• 

♦ 

w  — * 

O  M 

yu  ^  ti 

CN 

CN 

»— 

CN 

CN 

CN 

U4 

03  ^ 

O  ^ 

r- 

r— 

4- 

T— 

-f 

*— 

CN 

r* 

Z 

03  ,r 

O 

Z  w 

-f 

CN 

cn 

z 

t-  3C, 

M  X 

X 

M  X 

o 

J 

o 

2 

O 

2 

a 

o 

Z 

M 

Z  U 

H  " 

w 

r» 

H  w  ' 

H 

H 

6-i 

C-, 

— 1 ' 

Eh 

H 

%  CU 

2  — ' 

m 

43- 

Z  —  £ 

SJ 

£ 

S3 

s; 

S3 

Z 

^  U3 

O  fcu 

CN  \u 

CN 

a 

O  uti  3 

O 

Z 

a 

ZD 

O 

3 

O 

s 

O 

Z 

O 

II  o 

O  M 

r~  M 

o 

J  H  (/) 

CO 

o 

CO 

e 

CO 

o 

r-0 

05 

CO 

u 

W 

cc 

3 

rj  S3 

Z 

z 

o 

w 

in 

Eh 

r— 

z 

Z 

O 

O 

CJ 

u 

u 

Q 

* 

o 

* 

* 

* 

O 

CN 

cn 

3* 

<n 

VO 

1— 

o 

rn 

ro 

Zf  CN 

CN 

(N 

CN 

CN 

CN 

CN 

CN 

o> 

r—  r* 

1— 

<— 

** 

CN 

124 


150  CONTINUE 

DELTA(I)  =  -  (- A-SEOSIT(  1)  ) 


r 


r 

t 

I 


o 

w 

o 

<c 


Q 

X 

< 


♦ 

3 

3 

— * 

«w 

3 

e* 

H 

w 

M 

M 

04 

to 

CO 

—  CJ 

o 

o 

O  2 

04 

04 

Q  3 

to 

1 

i 

.  2 

u~> 

*— 

♦  — 

3 

0> 

___ 

—  «-  3 

N 

3 

r- 

3  ~ 

04 

+ 

w  4>  Q 

U 

o 

E-» 

*3 

3 

<  X 

2 

H 

M 

2 

H  ^  -5 

3 

CO 

H 

M 

*-i  *-3  2 

2 

O 

o 

M 

CO 

W  w 

o 

04 

CO 

2 

O  04  • 

♦ 

CO 

<"0 

o 

*w 

T  ( 

EC 

GT 

— 

CN  2 

04 

Eh 

2 

Eh 

1 

2  w 

to 

M 

2  CC  • 

3 

2 

w  0H 

CO 

M  O 

2 

M 

II 

H  M 

II 

o 

0  2  — 

2 

O 

M  CO 

Ul 

W  3 

3 

04 

— 

CO  c 

— 

CO 

II 

CO 

2 

3 

2 
*  gn 

II  CM 

3  Q 
o 

<N 


04 

U) 


CN 

♦ 

3 


ii  — . 


W  "O 


o 

Q 


M 

H  E-* 
2  *4 
O  uJ 
U  Q 

o 

CN 


m 
II  s  w 

*  «3S 

m  H 
2  t-4 
+  II  UJ 
m  »"3  Q 
2 

w  O 

*c  r- 

H  CN 
hJ 

w  o 
o  a 


«  *- 
3  2 
2  w 
M  C 
gH  6-. 
2  h4 

O  W 
U  O 


It 


a, 

—  u 

—  3  s 

3  w  =5 
Z  wOv  2 

%  Q  U  w 
1-  X  E 
II  <  3  ^ 
3  2  2  W 

O 

cc 

rsi 


a  2 

•  * 

o  *- 


ac 
3 


II 


O 

O 


O 

r* 

>N 


w 

ZD 

2  2  0 
H  D  J' 
t-*  2 
2  £ 
a  05 

U  CO 

O 
03 
CN 


CN 

Q 

o 


w 

2 

2 

W 

H 

2 

o 

u 

o 

ON 

CN 


CN 

O' 

CN 


23 
05 
2 
S 
05 

to  a 
H 

tn  O 
M  O 


2 

05 

2 

2 

3 

CO 


E 

3 

2 

E 


«£ 

C 

►J 

a* 

a 

* 


04 

u 

2 

3 

2 

\ 


to 

o 

04 

CO 

I 

«*: 

i 

i 

«x 

I 


ro 

CN 

C 

H 


E-1 

2 


%  CO 

f-  o 

II  04 

^  u  w 
3 

O  2 

GC  M 


04 

U 

E 

3 

2 


H  II  ^ 

a 

04 
2 


r- 


SI 


o 

Q 


*-  CN 

O'  <J\ 

CN  CN 


E- 
2 
O  kr* 
U  CO 

o 

CO 


125 


« 


S'T0R7  =  STCR7  +  NUMCP(K*1) 
M  =  STOE7  ♦  1  ~  NUMCP  (K  +  1) 


<P" 

fr 

fr 

fr  * 

fr 

fr 

fr  fr 

fr 

* 

fr 

fr 

3 

♦ 

* 

fr 

fr 

U4 

fr 

1 «£ 

w 

+ 

* 

1 

* 

* 

3 

* 

V 

o 

* 

4< 

* 

fr 

U4 

♦ 

— 

CO 

r~ 

fr 

♦ 

fr 

Q 

fr 

'""r 

04 

Z 

* 

M 

* 

fr 

O 

fr 

fr 

w 

4 

E 

* 

fr 

c 

♦ 

w 

rN 

Of 

fr 

>— i 

fr 

fr 

fr 

H 

fr 

o 

fr 

H 

fr 

* 

fr 

-c 

•k 

i: 

fr 

cu 

* 

* 

3 

fr 

O 

3 

fr 

O 

fr 

fr 

e 

fr 

»J 

X 

Z 

* 

fr 

4 

fr 

tu 

*5 

fr 

CO 

* 

* 

C*4 

* 

3 

"■w 

\ 

* 

3 

* 

•fr 

o 

fr 

fr 

fr 

«£ 

* 

fr 

* 

a 

*< 

fr 

* 

fr 

w 

fr 

O 

fr 

» 

fr 

3 

* 

fr 

z 

fr 

O 

fr 

3 

fr 

fr 

M 

fr 

• 

t? 

fr 

E-* 

fr 

fr 

3 

fr 

o 

fr 

rj 

fr 

* 

* 

S2 

fr 

o 

fr 

M 

fr 

O 

* 

fr 

< 

fr 

y— 

CO 

fr 

ch 

fr 

fr 

co 

* 

\ 

-=c 

z 

fr 

* 

fr 

03 

fr 

c 

X 

w 

fr 

cn 

fr 

fr 

H 

fr 

fr 

«*>» 

t-4 

fr 

H 

* 

fr 

01 

fr 

o 

f— 

M 

fr 

Z 

fr 

fr 

fr 

o 

M 

CO 

* 

M 

fr 

fr 

O 

fr 

• 

M 

o 

fr 

o 

fr 

fr 

03 

fr 

OJ 

04 

4 

04 

* 

fr 

W 

fr 

w  — 

H 

fr  * 

fr  H-3  fr 

fr  O  * 

*  a  fr 

fr  H  * 

*  z  fr 

fro/  fr 

*  a  * 


£h 

M  fr 

cn 

O  ^<N 
a.  *-*  t-» 
CO  (N  2 
H  =3 
^  II  2U 
Z  3  U 
M  —  O 
a  ^  u  ii 

04  ^  w 

Z  h  H(NI 
«  M  <  6-* 
(N  7)  O  Z 
*-  *:  O  »-J  3 

>'  LM  1*4  O 

II  *:  U  c  u 


04  * 

* 

Q  * 
Z  fr 
-S  •  ♦ 
Z  * 
03  -<!  fr 
M  tr  fr 

ca  <*  * 

SO* 
2  ®  * 
Z  04  * 
* 

CO  2E  * 

to  o  * 

*S  M  * 

a,  6-*  * 
* 

fr  fr  * 


*  E  * 

*  03  fr 

*  O  fr 

fr  &u  fr 

fr  fr 

*  to  * 

*  z  fr 

o  fr  •<  * 

*  * 

||  *  CO  * 

*  E-»  * 

t-4  *  <  * 

>  U*  ♦  i-i  * 

M  #  3  •  * 

fr  U  X  * 

fr  .-j  a  ♦ 

*  <  o  * 

fr  O  02  fr 

*  * 

*  *  fr  fr 


(N  H  O 
w  15  U 

O  • 

I  w  o 

to 

<s  II 
I  II 


— '  03 

^  o 

&-  H 

c:  03  — .  co 

H  ^fN  II 

cn  o  •* 

z  *  m 

%  II  M 

i-  J3 

II  H  O 

M  M  b-» 

M  03  07 


«—  II  *3  C£ 
II  5*3  O 
X  w  H 

^  x  3  tn 


VI 

W  II  ^ 
3  CO 
Z  3 
M  <£ 
fc-»  *3  03 
Z  ^  ^ 
C  H 
U  V)  H 


JFL  =  IF1 

IF  (SI  (K  K ) )  92,91,93 


in 

%  ^ 
«- 

a> 

*  ♦ 

ld 

C7>  . — 

X 

o  ^  ^ 

a  »-j  ^ 


cr  on  vo  w  ^ 

O  CT  I  +  II  O'  D  ^ 

•  I  J  Z  ^ 

on  &«  —  O  m  E-« 

Mb-*  II  M  5fi  H  en  U 
>4  ^  *3  Z  M 

<CM<H3'JU5 


*■ 

*■ 

* 

• 

* 

* 

* 

* 

*n 

* 

* 

* 

* 

II 

* 

* 

* 

* 

Lr, 

* 

* 

e-^ 

* 

* 

04 

■* 

* 

* 

h4 

* 

* 

o 

* 

* 

as 

•fr 

* 

m 

&-• 

* 

* 

« 

z 

* 

* 

in 

O 

* 

* 

• 

u 

* 

# 

* 

* 

•» 

• 

* 

o 

o 

* 

♦ 

rsi 

z 

# 

# 

t 

* 

* 

«> 

o 

lP 

* 

• 

CM 

■ 

* 

* 

X 

* 

* 

m  n 

% 

* 

* 

IT 

% 

U' 

* 

>•  ■* 

*— 

?> 

vn  vj 

CN 

* 

H  * 

•x 

.  w 

• 

* 

M  * 

• 

f-  ♦-» 

% 

o 

be: 

* 

u  * 

>• 

*  H 

lO 

% 

* 

O  * 

M 

C7>  M 

• 

* 

.4  * 

M 

U 

|  OS 

»— 

o 

rr 

* 

W  * 

u 

o 

*  <c 

1 

=* 

* 

>  * 

o 

hJ 

•» 

% 

►4 

* 

* 

^  4 

rj 

o  o 

o 

e 

o 

* 

*4  * 

vO  W 

> 

•  u 

9 

o 

z 

* 

*c  * 

•»  > 

sO  z 

►4 

cn 

* 

s:  * 

LT 

* 

M 

% 

U 4 

* 

u&  * 

in 

« 

m  *4 

<*34 

II  V3 

o 

Z> 

it 

# 

O  * 

« 

CD 

M  *z 

E 

• 

% 

* 

z  * 

o 

% 

x  ac 

PS 

OJ  t 

r— 

H 

„«* 

* 

* 

t— 

• 

«C  U4 

O 

\  o 

% 

O 

* 

as  * 

% 

r* 

O 

z 

<«  z 

O 

4 

o 

•* 

O  * 

• 

*■» 

X  z 

» 

»  » 

t 

CL 

*»-»' 

* 

Xt  ■* 

m 

' 

•  w 

w  w 

X 

6-* 

II 

* 

* 

CO 

c: 

CZ 

z 

Z  Z 

i 

o 

U 

* 

cn  * 

'w> 

u 

CM 

Ui  UJ 

M 

M  M 

^■r 

u-l 

►4 

i-4 

* 

m  * 

x£ 

H4 

us 

-C 

c  *- 

U) 

a  u 

U4 

(4 

> 

cu 

Cn 

W  * 

•4  * 

be: 

e> 

CD 

PP 

c  < 

-a:  c 

c 

M 

PS 

M 

o  * 

<  * 

w 

«£ 

O 

PS 

z  z 

UL| 

cu  cu 

03 

PS 

o 

z  * 

U  * 

e- 

CL 

z 

C 

X  >H 

Z 

z  z 

O 

rJJ 

u 

M  * 

* 

H  * 

o  * 

-3 

*4 

-4 

4 

i—3  -3 

hJ 

HP  -4 

h4 

-4 

z  * 

z  * 

i—4 

i-l 

h4 

4 

hJ  -4 

»— i 

t—4  t-i 

i-4 

4 

O  * 

H  * 

<■£ 

<C 

*c 

<c 

■c 

< 

C 

c 

U  * 

£“•  * 

u 

u 

U 

U 

(J  U 

U 

U  U 

on  U 

u 

u 

^  in  «- 

0>  C7^ 


I 


*  *  * 
*  * 

*  #■ 

*  * 


04  04 

X  X 
X 

to  w  PU 
<o  :»  » 

2  05  03 

2=  X  3 

uuu 


<  • 

•  rn  w 
v>*  a  Q 
H  ^  04  CN 

W  M  a:  < 

CO  CQ  W 

w<oa 

K  O.  2  < 


«» 

• 

* 

m 

O 

* 

X 

2 

* 

* 

C7> 

CO 

O 

in 

* 

Eh 

> 

CN1 

• 

* 

2 

* 

A 

r— 

* 

.W 

• 

X 

ro  }| 

% 

* 

M 

X 

H 

% 

U1 

* 

U 

H 

M 

in  co 

IN 

* 

»-4 

M 

U 

•  w 

• 

o 

* 

U 

o 

i—  M 

% 

» 

o  % 

* 

Cl4 

o 

-4 

*  Eh 

in 

%  T— 

* 

w 

hJ 

W 

cr  W 

» 

o 

«-  o 

4 

c 

w 

> 

1  05 

cr 

o  a 

* 

u 

> 

%  *C 

i 

% 

4  * 

* 

*-3 

•  h4 

% 

•  Eh 

* 

w 

*■» 

h4 

O  =3 

o 

O 

Eh  O 

* 

03 

SO 

*c 

M 

.  O 

• 

»— » 

o  -* 

* 

X 

-  % 

M 

e-  vjo  es 

Oi 

i-4  04 

*■ 

CO 

in  - 

2 

M 

% 

b-» 

Ui  O 

* 

CO 

•  </j 

Z 

U4 

II  C/J 

o 

o  u 

* 

py 

x  w 

U4 

C5 

• 

% 

%  % 

*• 

43 

%  X 

o 

2 

X  • 

H 

Eh  Eh 

* 

CU 

t  c 

2 

< 

\  o 

% 

U 

<j  a 

CN 

* 

T— 

C 

C  2 

o 

^  h4 

»-4  »-4 

O 

* 

03 

*—  X 

E- 

• 

•  • 

« 

f-  04 

CU  Oj 

* 

O 

«» 

» 

s—* 

>•#» 

*  X 

X  X 

w  o 

* 

&4 

2  2  2 
W  W  H  W  H 

£  £  U  U  U 

C  •<  c  <J  < 

Z  Z  U  UJ  41 

X  X  X  =3  S2 


I  O  ^  X  ^  ^ 

^  ^  U4  U)  PJ  W  P4 

44  O  >  U  >  >  £ 

<  H  IS  2  4:  CC  < 

03  03  X  X  X  X  « 

O  Ln  U  (J  U  U  ^ 


J  J  -4 
M  M  J 
<<«««: 

U  <J  O 


J  J  J  v4 
hi  hi  ^  Hi 

*«  «c  <^  <; 

U  U  U  U 


hi  vJ  J  J  hi 

*4  h!  hi  O  J 

«C  «<  <  «3  «C 

u  u  u  u  u 


PO  u  u 

* 


►4  h-4  h-3  h-4  h-4 

»— 1  i — l  • — I  *— 4  ►— 1 

*C  C  C  C 

u  u  u  u  u 


X  '*•'  * 
^  4  * 
4  4  ♦ 
^  Q  * 
X  2  * 
Eh  co  * 
* 

4  4  » 
4  4* 
*C  *C  * 

u  u  ♦ 

* 


I 


CALL  RESET  {'ALL*) 
CALL  PAGE  (13.  ,  10.5) 


* 

«-  * 

* 

J-.  * 

o  * 

<  * 

a.  * 

* 

* 

# 

* 

* 

* 

* 

* 

■* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


•  H  — 

II 


p-i 

Hi 

lH 

CO 

(N 

* 

•ft 

H 

u 

• 

z 

• 

o 

o 

* 

* 

% 

O 

M 

*■» 

M 

% 

% 

O  - 

♦ 

* 

O 

M 

Z 

* 

CD 

f— 

*  T— 

* 

* 

r- 

O. 

U-* 

M 

• 

o 

«-  O 

* 

* 

1 

Z 

W 

1 

as 

■S’ 

o  :*■ 

* 

w 

* 

% 

W 

o 

% 

*£ 

| 

% 

■3-  * 

* 

04 

* 

• 

o 

u 

w 

*~3 

% 

-  H 

* 

«: 

* 

W 

u 

o 

3 

O 

o 

6h  C 

* 

X 

* 

4^  Oi 

vD 

P-4 

fl 

CT 

• 

t— 1 

Q  H-J 

* 

CO 

* 

^  4—  C 

_ — _  % 

w 

Z 

vO 

Z 

r^ 

04 

M  04 

* 

* 

^  *  cD  X 

ID  • 

z 

X 

M 

% 

04 

04  O 

* 

>< 

* 

— * 

ID  •  ^  CO 

»  CO 

X 

CO 

11 

C/4 

u 

u 

U  U 

* 

o 

* 

ID 

•  CO  • 

X  M 

CO 

X 

• 

% 

%  % 

* 

o 

"9* 

• 

X  M  C  >4 

«  X 

CO 

to 

04 

f 

f"" 

H 

tn  e 

* 

X 

* 

*  X  o  ^ 

•  c 

MJ 

z 

N.  O 

% 

O 

u  a 

<N 

* 

* 

1  <  w  o 

z 

04 

< 

Z 

o 

^  t-i 

*— i  *—» 

o 

* 

z 

* 

% 

4-  E  04 

f-  X 

m 

» 

m 

« 

«-  04 

Ol  04 

• 

— .  * 

O 

* 

*<c 

• 

x  o  - 

w- 

N-* 

r* 

%  X 

X  X 

w 

o  * 

z 

* 

m 

ro 

>•"  w  m  'W 

a:  Q  w  z  s  z 

o  (\j  w  w  H  H  H 

z  <c  z  z  to  a  a 

cq  w  rf  <  <  <  < 

O  cc  z  z  w  CU  w 

z  «<  X  X  Z  x  x 

j  J  J  J 

hJ  >J  M 

*c  «  «c  «<  <  <  c 

uuuuuuu 


I  o  w 
^  OJ 
M  u  > 
<  H  K 
Z  «  X 
CJ  C5  U 

J  J  J 
>-J  ►— 4  *-J 
^  #S  *C  < 

m  u  U  U 

* 


t/i  w  w 

to  5»  > 
Z  OS  « 
X  3  3 

u  u  u 

J  J  J 
kJ  »-4  h4 

•a;  c  «s 

U  O  U 


H  fN  W  W  H 

M  Ui  <  £  S  U 

(/)  O  03  W  41  <j  < 

ty  C  O  Z  Z  Z  uu 

Z  04  Z  <  X  X  X 

J  J  J  J  *J  J  *J 

I — I  l-J  (— I  >— 1  *-4  t— 1  1 

<  <  <  < c  *«  ««  c 

u  u  u  u  u  u  u 


130 


tx4 

o 

•< 

CL 


m 

( 


10 

Eh 

Cb 

-a 

o 

as 

H 

z 

O 

u 


o 

z 

o 

CM 


in 


*— 

re 

II 

* 

to 

in 

U  ) 

CO 

CN 

• 

cu 

• 

O 

•— 

M 

*  0 

O 

% 

H 

m 

to 

to 

cr 

M 

0 

f— • 

«- 

0 

1 

as 

r- 

0 

O 

%  «£ 

1 

3- 

% 

v 

-a 

to 

to 

to 

Eh 

0 

3) 

O 

Eh 

E-< 

O 

• 

d 

« 

O 

O 

hH 

M3 

z 

r* 

hj 

.-3 

Ui 

% 

CLi 

04 

0 

II 

UJ 

CJ 

3 

U 

u 

♦ 

to 

« 

to 

□a 

0 

*— 

E-* 

t- 

H 

\  0 

to 

U 

U 

*c 

Z 

0 

— 1 

.-a 

• 

• 

• 

CL 

04 

Cc 

r- 

X 

X 

X 

z 

z 

1 

X 

’’*4' 

HH 

HH 

wr 

Uu 

i/i 

>u 

bJ 

cu 

ua 

1*4 

> 

a 

S> 

s» 

c 

c 

*« 

as 

z 

X 

as 

i-U 

w 

as 

X 

X 

X 

3! 

O 

u 

U 

u 

u 

-a 

J 

-3 

mJ 

-3 

-J 

H-) 

•-) 

wJ 

1-J 

«c 

<5  ^ 

< 

<« 

c 

*c 

U  U  m 

u 

O 

U 

U 

U 

CM 

O 

•  . 

w  o 


U4  Ui  b-l 

*s  a  z 
a:  z  o 
h  w  a 

_j  j  j  j 


n 

k  •  — 


n 

• 

O' 

&H 

to 

X  ^ 
(N  lO 
%  • 
tf>  CP 
•  \U 
O'*  CM 
b^  %  I 
%  ^ 
X  hH  i 


in 

CP 


h  h  e*  e-  *h 

<C  <S  C  <d  C 

C  !C  E  JC  C 

us  us  os  os  us 

o  o  u  o  o 

U4  Cc  ^ 


o  *-  o  o  *-  o 
o  o  o  o  o  o 

rr)  m  Sf  lP  ^n  sD 


X 

m 

CP 

# 

to 

CP 

to 

U-t 

X 

to 

m 

to 

X 

4*^ 

# 

to 

CM 

m 

X 

to 

• 

Cu 

C' 

in 

CP 

to 

to 

• 

Cc, 

• 

to 

CP 

to 

04 

X, 

m 

II 

0 

to 

to 

X 

II 

X 

to 

*N 

X 

to 

X 

E-1 

CD 

in 

«c 

to 

0 

Eh 

to 

CP 

in 

<C 

X 

X* 

0 

w 

z 

to 

CP 

a 

Eh 

«£ 

X 

b-. 

UJ 

<c 

Eh 

CM 

to 

Eh 

U 

> 

to 

to 

<C 

O 

to 

in 

u 

-J 

to 

• 

It 

0 

* 

X 

CP 

to 

CD 

bu 

Ul 

• 

X 

to 

to 

3C 

to 

CM 

» 

X 

H 

X 

to 

S 

CM 

C3 

CM 

US 

to 

Z 

to 

Hi 

4— . 

0 

in 

U4 

•=r 

to 

in 

z 

• 

03 

M 

* 

0 

> 

CP 

Eh 

to 

CP 

to 

b-. 

CO 

«» 

<* 

b- 

to 

to 

to 

X 

X 

w 

*fc 

Eh 

to 

CM 

3: 

Z 

% 

Eh 

X 

M 

II 

to 

in 

fcH 

O 

M 

# 

m 

b-r 

M 

O4 

CO 

CP 

0 

O 

X 

to 

04 

b* 

CP 

*C 

»-l 

to 

•» 

*  b-» 

E 

.—1 

O 

CM 

to 

X 

to 

X 

X 

Z 

hH 

X 

CN 

to 

CO 

tH 

to 

CP 

to 

z 

z 

- 

to 

in 

II 

bJ 

M 

0 

to 

• 

X 

cn 

U 

r 

X 

CP 

CO 

EH 

to 

to 

• 

to 

X, 

to 

to 

■  to 

to 

to 

to 

to 

to 

to 

X 

X 

X 

X 

X 

X 

X 

X 

CM 

CM 

CM 

T— 

r- 

CM 

CM 

PJ 

-  w 

"tor 

to-" 

'toT 

"to* 

**■*’ 

torr 

■to-” 

H 

Eh 

C-4 

Eh 

H 

E- 

Eh 

«< 

<C 

•< 

< 

C 

*C 

X 

E 

E 

e: 

C  to. 

E 

n 

5T 

OS 

05 

as 

as 

OS  to 

US 

as 

OS 

0 

O 

a 

O 

a  > 

0 

O 

O 

b-. 

Ec* 

Cx- 

bs 

'Xt  to 

Cu 

U-> 

b^ 

* 

*— 1 

P-l 

m 

=r 

in 

vO 

r- 

CO 

0 

O 

O 

0 

0 

0 

0 

O 

'O 

•X 

>C 

'>0 

■D 

vC 

vD 

CLi 

O  Q 
t-*  2; 


131 


1 


4 


*■ 

■S' 

♦ 

■fr 

•*■ 

■S' 

■S'  * 

♦  * 

* 

S' 

S' 

♦ 

■fr 

S 

s 

V 

s- 

S 

* 

1 

tH 

*■ 

w 

* 

1 

C 

CO 

•»■ 

X 

z 

# 

w 

w 

X 

rn 

M 

* 

E-» 

X 

U-l 

* 

X 

X 

X 

w 

X 

s 

1 

* 

£h 

X 

X 

4—4 

■s- 

X 

sc 

CO 

X 

* 

z 

H 

z 

H 

w 

* 

O 

z 

E- 

* 

t/7  o 

X 

Z 

X 

M 

w 

•S' 

w 

X 

* 

4—4 

X 

CO 

W 

X 

X 

X 

4V 

tr. 

w 

* 

y> 

CO 

-cC 

c 

■S' 

H 

t-* 

z 

* 

w 

X 

z 

w 

X 

•  W 

M 

•»■ 

c 

•fr 

X 

w 

*  * 

X 

to 

^  X 

X 

•S' 

cr 

z 

X 

W 

* 

FH 

X 

M 

X 

X 

co  x 

«=c 

•S' 

z 

A 

4-4 

X 

<x: 

4 r 

z 

w 

to 

E 

w  z 

•S' 

O 

H 

H 

u 

* 

>• 

X 

w 

w 

a  m 

s- 

w 

X 

w 

w 

CO 

* 

CO 

Q 

X 

X 

CO 

z 

•S' 

<c 

X 

X 

c 

Eh 

* 

o 

Eh 

w 

w 

M 

* 

z 

CO 

CJ 

Z 

* 

z 

X 

Q 

to 

X  ^ 

* 

CO 

M 

b? 

H 

4f 

tj 

W 

W 

X 

C  X 

Q 

•«• 

w 

w 

X 

X 

O 

* 

M 

X 

X 

Eh 

X  Eh 

W 

•s 

M 

o 

X 

* 

CO 

CO 

<d 

w 

O 

H 

■s- 

Eh 

CO 

CO 

C H 

X 

* 

w 

w 

E 

X 

X 

Eh  W 

o 

■* 

Eh 

Eh 

M 

z 

w 

X 

X 

w 

■* 

o 

X 

o 

t 

Eh 

to  c 

z 

■s 

X 

X 

X 

a 

4—4 

X 

o 

•S' 

H 

W 

■S' 

X 

X 

<c 

M 

H 

z 

a 

X 

* 

a 

CO 

X 

O 

% 

X  CO 

a 

* 

z 

z 

w 

M 

w 

w 

■S' 

1X4 

X 

< 

Eh 

SC 

w  z 

■S' 

w 

M 

X 

M 

X 

EH 

z 

S' 

e* 

<c 

eh  a 

c 

* 

o 

to 

-a: 

X 

o 

* 

< 

X 

X 

a 

X 

X  M 

Eh 

■S’ 

z 

O 

W 

z 

X 

U 

# 

E 

X 

O 

w 

a 

X  X 

<< 

•S' 

Q 

a 

M 

X 

X 

o 

CO 

w 

*• 

U 

X 

o 

3C  M 

a 

* 

M 

M 

CO 

X 

M 

w 

# 

o 

X 

O  to 

■* 

o 

c 

W 

z 

Eh 

X 

X 

* 

• 

X 

w 

X 

u  o 

Eh 

S' 

to 

CO 

CO 

M 

X 

E-’ 

* 

<< 

CO 

<s 

X 

X 

X 

S' 

X 

X 

X 

w 

CO 

*— 3 

E- 

* 

H 

X 

Eh 

■> 

X 

s 

w 

M 

Eh 

X 

O 

•< 

y— * 

w 

♦ 

w 

<c 

a 

w 

Z 

to  X 

z 

* 

w 

W 

E- 

w 

CO 

X 

Eh 

o 

* 

X 

u 

w 

f  » 

►H 

i-4 

X 

X 

fcH 

X 

'O 

■*> 

X 

X 

X 

>H 

to 

■c  *: 

•S' 

M4 

uj 

C 

t  r> 

e 

X 

U4 

* 

X 

X 

cr 

w 

-a:  M 

a 

X 

z 

o 

CO 

z 

z 

* 

CO 

X 

o 

X 

W  H 

w 

to 

X 

W 

X 

to 

M 

w 

X 

Eh 

M 

O 

W  W 
csi  a 
X  Z 
X  <*! 
X  > 

H 


(X  04  CG 

X  o  M 


w  w 
X  Q 

fH 

cj 


c  f 

-s  cj 


X  I 

cj  >* 

O  uj  to 
X  o 

a*  a  <c 

w  - 

c  ^ 
z  a 

H  |J  2 

3  UJ  O 
O  >  X 


E  2 
X 
x  e«4 
x  2 
E-  U 

X 
W 


3 

o 

W 

X 


woo 

x 

CQ  CQ  CO 


X 

C  < 

x  X 
*£ 

on  a 

U4 

>  tH 
X  X 
O  X 
to  z 


M  X 
X  <c 
*c 

>  x 
O 

*  o 

*  c 

*  E 


X  CO 

o  a 


<C  W  CO 
as  z  3 


#■ 

S' 

■S' 

#■ 

^  S' 
•  * 

* 

* 


14-1 

o 

X 

tH 

CJ 
z 
w  w 


z  z 
M  O 
M 
H 
CO  M 
03  CO 

x  o 

fcH  X 
M 

X  X 
<C  U- 

-i  H 

x 

C  144 

z  o 

M 

CO  >< 

<c 
X  tc. 

O  25 

-* 


S3  O 
X 

S  CO 
X  X 
H  H 
X  CJ 
O  z 

M-4 

O  x 

X  tH 

CO 


H  Z  ^  l 


CO  O 
M 

X  >4 
«£  C 


S  O 
X 
CO 

w  X 
x  o 
c.  X 
=>  H 
o»  z 
CO  o 

u 

tH 

to  x 

<e  o 
w 

x  z 

X 
-  X 

CO  JE 
CO  =5 


CO 

o 

X 


r:  x 
< 
x 
CJ 

o 

X  w 
X  X 

fcH 

CO 

X  x 

u  o 


X  X 

*c 

X 


s 

w 

w 

Z~4 

z 

4—4 

«< 

CJ 

EH 

o 

* 

X 

X 

CG 

X 

X 

z 

P-4 

s* 

w 

a 

X 

X 

O 

X 

♦ 

w 

1 

X 

*c 

s 

o 

eh 

X 

w 

X 

Z 

X 

s 

X 

X 

X 

< 

CJ 

1 

X 

s 

X 

24 

z 

a 

X 

X 

a 

o 

S' 

*— 1 

X 

j: 

>*•* 

,w 

S' 

-a: 

w 

H 

tH 

X 

S’ 

<; 

< 

X 

M 

1 

tH 

fcH 

s 

w 

X 

X 

f 

W 

a 

s- 

X 

X 

z 

w 

z 

X 

s 

X 

CJ 

X 

• 

X 

X 

X 

w 

Eh 

S' 

X 

X 

CO 

s 

tH 

u 

u 

CO 

c 

Eh 

to 

«c 

•S’ 

1 

1 

1 

X 

n 

o 

c 

s- 

X 

O 

M 

X 

M 

c 

X 

s 

a 

X 

X 

s 

X 

o 

CO 

CJ 

3 

X 

Eh 

s 

< 

X 

z 

X 

o 

CJ 

s 

* 

s 

S' 

* 

♦ 

♦ 

s- 

S- 

#• 

S' 

S 

s 

♦ 

s 

♦ 

*  * 

s 

s 

* 

s 

s 

132 


BOOK  SURFACE.  THESE  FCSITIONS  RESULT  FROM  THE  CALCULA¬ 
TIONS  IN  THE  PREVIOUS  FROGRAM.  (INPUT) 

NBA  NDV  ISTRAT 

NCCLA  NCCN  IOI-T  THESE  VARIABLES  ARE  DESCRIBED  IN  THE  ADS 


OJ 


cm 


4 

4 

4 

* 

4 

*  4 

* 

* 

4 

* 

*  * 

* 

4 

4 

4 

4 

4 

4 

4 

Z 

1 

a 

4 

M 

S3 

w 

Eh 

4 

X 

X 

z 

EH 

Z 

4 

X 

% 

>• 

z 

o 

UJ  c 

M 

4 

CJ 

A 

H 

X 

X  h4 

o 

4 

X 

0 

0 

M 

z 

to 

H  X 

Cb 

Eh 

Eh 

Eh 

4 

V 

Lp 

03 

w 

w 

U 

Z 

Z 

< 

4 

< 

C 

*=>  CM 

X 

to 

Tt  wj 

— 

k— 4 

M 

■X 

E-i 

't-i 

c~* 

X 

X  X 

CM 

o  < 

O 

3 

Eh 

4 

CM 

Q 

>H 

• 

x 

3  H 

X 

M 

03  CJ 

w 

a. 

04 

x 

4 

CO 

% 

to 

>* 

3 

a 

H 

Cm 

CM 

4 

* 

c 

X 

z 

<r:  co 

<c 

M 

CM 

C-4 

X 

z 

4 

X 

O 

'Jj 

CO 

M 

M 

CM 

03 

Eh  03 

z 

M 

(H 

0 

4 

w 

no 

'J 

ro 

10 

H 

CO 

-< 

z 

w 

z 

— ■ 

04 

H 

4 

30 

w 

% 

o 

to 

• 

Cm 

CM 

k-4 

CM 

3 

CM 

^3 

X 

Z 

4 

*■"  % 

U 

M 

32 

M 

CM 

O 

M 

X 

03  CO 

04 

> 

X 

X 

0 

M 

4 

i*3  2: 

PH 

0 

> 

CJ 

X  z 

N 

H 

CJ 

CM  CM 

M 

u 

O 

4 

%  30 

*  uD 

CM 

<c 

H  X 

M 

F-* 

X 

23 

Cm  M 

_  — L 

3 

z 

z 

04 

4 

Eh  O 

' 

03 

cm 

X 

ac 

Z 

03 

M 

Cm  Eh 

M 

CM 

CM 

X 

4 

Z  Z 

O 

X 

a* 

(J 

M 

CM 

«< 

CO 

)-»  M 

w 

is: 

> 

> 

Eh 

„ 

4 

1— t  > 

ro 

X 

Cm 

O  • 

Z 

X 

X 

a  u 

M 

PH 

M 

M 

4 

O  ^ 

w 

0 

x 

C 

X  CM 

M 

CM 

X 

CM 

— '  o 

X 

O 

3 

3 

O 

*— ^ 

4 

Cu  < 

3 

X 

CM 

W  u 

S 

> 

a 

X 

►M 

O 

LM 

4 

Z  X 

X 

% 

L) 

to 

>  < 

o 

z 

H 

CM  CM 

z 

C 

< 

X 

X 

4 

*  Oj 

H 

37^ 

z 

Cm 

o 

X 

M 

u  > 

CM 

X 

CM 

4 

CN 

»  O 

W 

o 

X  as 

tH 

CO 

Cm 

c 

> 

H 

Eh 

Eh 

S» 

z 

4 

z  c 

00 

02 

H 

*s  x 

CM 

O 

Cm  hJ 

H 

M 

<C 

< 

CM 

4 

% 

O 

CM 

H 

S  CO 

to 

X 

w 

03  C 

3 

03 

X 

> 

4 

r-  > 

rn 

X 

Cm 

PH 

ce 

X 

H 

X 

CO 

X  x 

«£ 

z 

Z 

<C 

H 

It 

Z  % 

% 

CM 

CO 

O  X 

CM 

Eh 

Z 

CO  03 

C 

U 

O 

O 

PH 

3 

4 

»  X 

3 

03 

Q 

Z  Q 

CM 

03 

3 

O 

X 

M 

M 

H 

4 

% 

%  O 

Qi 

O 

CO 

O 

Cm 

M 

X  z 

o 

3 

E-1 

Z 

*£. 

4 

ix3 

LT) 

2* 

CM  03 

Cm 

C 

Eh 

a 

H 

Z 

u 

3 

CM 

4 

O 

w" 

o 

CM 

X 

E 

M 

O  cm 

w 

CM 

UJ 

3 

H 

4 

%  % 

IT. 

s 

23 

CM  CM 

c-< 

CO 

CO 

X  X 

CO 

CO 

03 

03 

Z 

4 

-3  X 

% 

tr* 

23 

CM 

UJ 

z 

CJ 

i-H 

M 

H-t 

M 

«£ 

4 

3  CS 

X 

. — . 

«£ 

Cm  6m 

o 

CO 

o 

Qj 

CM 

x 

z 

a 

X 

Eh 

Eh 

4 

»  •« 

X 

0 

Z 

O 

o 

M 

X  X 

c 

CM 

i 

1 

Z 

4 

Z  3 

3> 

0 

Z 

o 

CJ 

03 

CO 

Eh 

X 

Eh  CJ 

1 

X 

CM 

CM 

4 

Z  03 

%  O 

CM 

CO  5S 

a, 

EH 

X 

X 

PH 

X 

PH 

X 

Z 

4 

z  0 

0 

£ 

Q 

CM  O 

z 

CO 

X 

(J  x 

3 

CM 

CM 

Eh 

c 

4 

»  Eh 

O 

=5 

CM 

Z 

03  »-4 

CO 

M 

o 

M 

z  ^ 

X 

X 

X 

04 

4 

Z  CO 

lO 

w 

u 

CO 

O 

< 

a 

< 

Ch 

o 

o 

<d 

Eh 

E-« 

a 

22 

4 

Z  % 

' — ' 

X 

a 

o 

M 

X 

«< 

05 

Oj 

h4  Eh 

03 

zz 

c 

4 

»  "\J 

30 

3 

X 

a. 

£h 

O  CO 

H 

\u 

o 

*c  c 

IM 

X 

Z 

Z 

H 

u 

4 

Z  PM 

X 

M 

s: 

•< 

CO  fcH 

CM 

CO 

X 

c 

M 

PH 

z 

4 

»  O 

H 

> 

% 

M 

03 

z 

03 

z 

fcH 

3 

CO  _ 

CM 

a* 

X 

PH 

X 

4 

x  Eh 

PH 

% 

CM 

CM  X 

tr* 

o 

CM 

t H  to 

u 

IM 

fcH 

fcH 

CJ 

£r- 

4 

X  CO 

c/; 

O 

co 

X 

X  Q 

CJ 

• 

z 

Z  fcH 

z 

z 

2 

z 

Ui 

PH 

4 

%  % 

O 

3 

O 

H 

e-< 

X 

6-*  Oi 

X 

UJ 

»-*  z 

c 

UJ 

UJ 

PM 

PM 

u 

4 

X  «- 

u> 

tO 

O 

O 

z 

x 

X 

CM 

• 

CM 

U  Hi 

tH 

3 

z 

Z 

PM 

0 

4 

%  X 

u 

in 

Cm 

M 

O 

c 

CM 

Cm  cm 

X 

X 

X 

X 

UU  Q 

UJ 

Z 

a 

O 

cz 

M 

>H 

4 

3  3 

% 

rsi 

Z 

03 

Cm 

‘—4 

X 

O  O 

e 

H 

bH 

a» 

l-4 

<C 

04 

a. 

E- 

CM 

4 

%  PH 

X 

Eh 

O 

X 

2 

X 

3 

z 

Cm 

X 

pH 

X 

X 

OJ 

^3 

> 

4 

PH  CO 

X 

CM 

X 

x 

X 

M 

z 

£  03 

< 

Cm 

CM 

Em 

O  _3 

CO 

0 

O 

X 

X 

4 

PH  % 

% 

X 

'JL 

CM 

x 

X  CM 

X 

O 

X 

O 

o 

M 

3 

4 

%  >H 

c 

% 

> 

ui 

CO  X 

O' 

uo 

X  03 

«C 

LJ 

PM 

z 

4 

PH  % 

tH 

Z 

o 

X 

c 

X 

£h 

M 

X 

X 

X 

CM 

r 

4 

X 

•-J 

C 

X 

23 

CL) 

3 

3C 

c 

1 

«< 

M 

< 

03  Z 

X 

X 

£h 

Eh 

UJ 

> 

o. 

4 

03  * 

UJ 

w 

rr 

X 

23 

03 

03 

03 

03  O 

<c 

PH 

PH 

z 

PH 

0 

4 

CM  C 

X 

CO 

» 

> 

> 

X 

1 

X 

03 

-< 

X 

<  O 

03 

M 

O 

CJ 

< 

z 

4 

3 

z 

0 

«£ 

3> 

< 

X 

0 

4 

CM  X 

CM 

JO 

X 

1 

1 

*G 

X 

t—i 

\ 

t 

4 

H  C 

*0: 

ac 

M 

z 

1 

f 

03 

CM 

UJ 

4 

Z  CM 

UJ 

PH 

-a: 

X 

a 

c 

c 

X 

4 

M  X 

X. 

a 

X 

3 

«£ 

<aj 

,  X 

M 

1 

X 

03 

4 

4 

2* 

X 

03 

H 

3 

a, 

1 

J 

PH 

u 

4 

03 

U& 

f  »i 

CM 

X 

1 

*3 

^3 

►H 

z 

4 

2 

Z 

X 

23 

o 

CJ 

X 

X 

X 

3> 

<$ 

> 

4 

* 

* 

* 

* 

4 

*  * 

4 

* 

* 

*  * 

♦ 

4 

4 

4 

4 

4 

4 

4 

133 


Z  CO  4 
c  w  4 
H  H  * 
b-»  fc-»  4 
M  H  * 
CO  23  4 
o  <  4 
Oi  ^  4 
3  4 
Q  U  4 
Z  Z  4 
«x  m  4 
CO  4 
J2  * 
U4  Cx-t  4 
CD  O  # 
£  4 

:r  co  4 
Z  S  * 
•  tr-»  4 

oo  cs  * 
z  z  4 
H  DU  4 
'J  £  4 
z  t-»  4 

W  U]  ♦ 
J  4 

c  * 

CO  z  * 

HH  C  4 

X  * 
c  «  * 

CO  4 

’  e  H  * 

'  Z  Z  4 
’  UJ  H  ♦ 

-5  u  * 


4 

*  4 

4 

rr 

-a 

4'- 

4 

4 

* 

■?' 

4 

4 

■a- 

4 

>«■ 

a- 

* 

4 

* 

4C 

* 

4 

* 

■)'!* 

4 

4 

* 

•a* 

4 

o 

* 

4^. 

-a- 

-> 

o 

4 

4i 

4 

z 

* 

-> 

•a* 

* 

E- 

4 

4 

<- 

4 

UJ 

4 

* 

■iv 

4 

s 

4 

-a- 

4 

* 

4 

•a* 

4 

CO 

* 

< 

Hr 

4 

oJ 

4 

-H- 

Hr 

4 

fy, 

4 

* 

4 

< 

4 

* 

vr 

4 

ro 

4 

K 

4 

o 

* 

-* 

* 

4 

00 

4 

Hf* 

4 

4 

* 

-a- 

* 

H 

4 

* 

-a- 

4 

CO 

4 

* 

■a* 

4 

c 

4 

# 

■a* 

4 

CO 

4 

•fr 

Hr 

4 

i-4 

4 

■fr 

Hr 

4 

4 

■fr 

Hr 

* 

C 

4 

-rt- 

• 

j*- 

4 

H 

4 

* 

co 

Hr 

4 

4 

-a- 

Q 

* 

4 

CO 

4 

* 

*£ 

-a- 

^  4 

CO 

4 

* 

■a* 

C-H  4 

*c 

4 

-> 

cr 

Hr 

z  * 

04 

4 

•a- 

z 

H- 

H  4 

4 

* 

M 

Hr 

O  * 

C_J 

4 

■a- 

4 

CU  4 

z 

* 

M 

■a- 

kJ 

* 

Z  4 

4 

M 

•a- 

*c 

■a> 

«.  4 

4 

w 

-a- 

U 

* 

4 

CO 

4 

Q 

* 

■* 

II  * 

hJ 

4 

CO 

hJ 

ca 

* 

HH  4 

M 

4 

* 

O 

■a* 

C 

Hr 

%  4 

tO 

4 

«x 

X 

w 

* 

* 

—  4 

4 

% 

* 

20 

* 

Hi- 

HH  4 

6-* 

4 

t- 

HH 

w 

4 

H 

•a- 

4 

Z 

* 

z 

HH 

X 

■a- 

Z 

4 

6h  4 

04 

4 

M 

■a- 

04 

* 

M  4 

fcH 

4 

o 

*— * 

— ** 

■a* 

Z 

■a- 

co  4 

4 

CO 

rvj 

4 

M 

■a- 

O  * 

o 

4 

-U 

Z 

O 

o 

* 

* 

Oi  4 

4 

% 

% 

\0 

•a* 

CO 

* 

u  * 

o 

4 

<c  z 

z 

% 

% 

UJ 

•a- 

OO^UJOt-O* 
OOO^JOOC  * 


vD 

.  ^  z  w 

O  %  -'U 

O  r-  e 
m  ii  h 


in 

LP 

uo 

IP 

00 

00 

* 

Q 

■a- 

* 

% 

% 

K- 

03 

CO 

II 

03 

U4 

4 

03 

4 

CN 

1 

% 

% 

% 

% 

* 

■a- 

■~o 

\0 

HH 

3 

03 

3 

4 

4 

X  Z 

uo 

LO 

lD 

00 

00 

oo 

-a- 

F-* 

-a- 

Z 

Z 

4 

cu 

4 

Z 

II 

■W ' 

"w 

* 

03 

a- 

C  J 

PJ 

CO 

O 

HH 

o 

HH 

4 

ts 

4 

Q 

C3 

CO 

a 

c 

Q 

•a- 

04 

• 

4 

H  « 

H 

C-4 

Eh 

cr 

E-» 

4 

HH 

4 

II 

<; 

-X 

*c 

*x 

<c 

C 

4 

z 

7Z 

HH 

M 

HH 

z 

z 

♦ 

i— 1 

4 

U4 

w 

uO 

w 

U4 

«» 

HH 

«X 

* 

U3i 

(X 

U5 

o 

o 

o 

a 

♦ 

<S 

4 

z 

z 

□5 

crs 

cc 

ui 

05 

04 

* 

cc 

4 

3 

3 

Q 

u 

a 

u 

4 

M 

4 

z 

z 

* 

o 

o 

4 

4 

H 

4 

4 

rr. 

O 

♦ 

o 

o 

4 

HH 

4 

♦ 

U 

X. 

4 

HO 

4 

Z 

4 

4 

CO 

CO 

4 

4 

M 

4 

4 

*  *  ♦ 


134 


NR  A  = 
NCCLA 


o 

O  O  PH 

o  o  Z 

o  o  o  +  * 

^  to  t-  O  *- 

o  rM  z  ii 

IT  II  MIIZ  a 
II  II 

u:  c  ii  o 

x:  3  c  z  «— 

3  h  c:  >  O 

c  u:.  C  U  (J  U 

z  z  a  z  z  a 


r- 

UP 

1— 

o 

*— 

« 

• 

o 

o 

rn 

• 

I 

rn 

z 

ii 

II 

u 

II 

11 

LJ 

, — . 

z 

x 

M 

*  x: 

M 

M 

r— 

X 

w 

II 

w 

f 

LU 

LU 

X 

'O 

a 

a 

a 

w 

a 

a 

03 

r> 

a 

x: 

a 

a  It 

z  e-  »i 
M  <  O 
H  2  H  ^ 
z  a  LU  Z 

c  CO  o  u 

(j  M  M  H-4 


*  • 

If  * 

4  • 

*  4 

4 

■if 

4 

4 

4 

4 

4 

4 

4 

4 

*  M 

4 

4 

4 

•If 

cc  *- 

4 

4 

4 

•if 

a  x 

4 

4 

4 

4 

>  * 

4 

4 

4 

4 

*■  x: 

4 

4 

4 

4 

x: 

4 

4 

■If 

4 

a  K 

4 

4 

4 

4 

a  a 

4 

4 

4 

■if 

a  ^  * 

4 

4 

* 

4 

v  a  x 

4 

4 

* 

4 

0  3  * 

4 

4 

4 

4 

<  a  C-5 

4 

4 

4 

4 

CS  X  H 

4 

4 

4 

4 

C*  Z  CO 

4 

4 

4 

4 

M  *  O 

4 

4 

■If 

4 

kX  ^ 

4 

4 

4 

W  4 

F-»  3  O 

4 

4 

4 

Z  4 

z  a  * 

4 

4 

4 

a  4 

M  %  H 

4 

4 

4 

Fh  4 

ra  xs  z 

4 

4 

4 

Z  4 

a  3  a 

4 

4 

4 

C  4 

m  tr  O 

4 

4 

4 

(X  4 

*  z  a 

4 

4 

4 

fU  4 

z  *  z 

4 

4 

4 

a  4 

o*s  * 

4 

CO  4 

4 

in  4 

G>  ^ 

4 

a  4 

4 

■4 

Z  »  i-3 

4 

Z  4 

* 

CO  4 

-  -a:  O 

4 

a  4 

4 

M  4 

>  J  X 

4 

*C  4 

4 

in  4 

Q  O  <• 

4 

OS  4 

4 

X  4 

Z  U  s 

4 

a  * 

♦ 

a  4 

k  Z  k 

4 

CO  * 

4 

<C  *4 

o  k 

4 

Z  4 

4 

Z  4 

yy  <5:  Z 

4 

U>  4 

4 

<fi  4 

Z  CC  Z 

4 

u  * 

* 

4 

o  z  *• 

4 

4 

4 

CU  4 

H- 4  % 

4 

W  4 

* 

X  4 

*  •«  * 

4 

3=  4 

4 

£h  4 

H  ^  CD 

4 

H  4 

If 

4 

a  *  * 

4 

4 

4 

O  4 

c  a  <d 

4 

CC  4 

■If 

Z  4 

a  O  ^ 

4 

C  4 

4 

*3:  -4 

%  ^  <c 

4 

a  4 

4 

4 

b*  U  H 

4 

4 

4 

U4  4 

**c  a  a 

4 

CO  4 

•If 

Z  4 

a  ^  a 

4 

Z  4 

4 

M  *4 

F-  e  » 

4 

c  ■*■ 

•If 

E-  4 

co  c  o 

4 

a  4 

4 

O  -4 

a  z  a 

4 

f  4 

4 

O  4 

%  *  z 

4 

4 

4 

X  4 

O  CD  a 

4 

a  4 

4 

cn  4 

a  o  ^ 

4 

O*  4 

4 

Z  4 

Z  M  >3 

4 

a  4 

4 

CO  4 

a  *  a 

4 

4 

* 

•4 

~  C?  a 

4 

a  4 

O  4 

CO  4 

co  *  *< 

4 

X  4 

4 

a  4 

a  n  z 

a  4 

F-1  4 

II  4 

<£  4 

^  a  c 

4 

4 

4 

4 

c 

11  4 

X  4 

O  4 

a  4 

a  *  a 

4 

CO  4 

-tj  4 

X  4 

a  a  a 

r?  4 

a  4 

Z  4 

E-  4 

-s  a  *c 

LU  4 

a  4 

a  4 

4 

U  ^  u 

O  4 

a  4 

4 

a  4 

4 

4 

C  4 

4 

a  4 

o 

4 

H  4 

4 

<C  4 

fN 

4 

CO  4 

4 

O  4 

4 

a  ■>$• 

4 

4 

4 

4 

•4 

4  * 

4 

4  4 

r 


u 


¥ 


u 


fl 


c 

04 


ft-  -if  -if 
ft  z:  ft 
ft  <c  ft 
■if  Ctt  ft 
■if  o  ft 

ft  cc  ft 
*  DU  ft 


■if  -if 

ft  Q  ft 
ft  O  ft 
ft  X  ft 
•if  H  ft 
ft  M  ft 
ft  sr:  ft 

-»•  ft 

ft  to  ft 
■if  cm  * 
ft  ce  ft 

*  -a!  ft 
4  3# 
4  O'# 
ft  to  ft 

*  * 

4  H  4 

ft  co  ft 

ft  <a:  ft 
ft  CM  ft 
4  J4 
■ft*  ft 


I 


ft 

ft 

ft 

■if 

ft 

ft 

ft 

ft 

ft 

* 

■if 

ft 

ft 


O  * 
E-  * 
ft 

V)  -if 
10  * 

<C  ft 
Ot  ft 
ft 

a  ft 

z  ft 

<e  ft 
ft 

cm  ft 


lO 


O' 

Cm 


*5 


u- 

z 


M  X 


-lO 


O'  -* 

ii  cm  in 


CQ 


c> 

cm 


X 

O  4 

►J 

■if 

X 

*— 

tr— 

1 

CN  ft 

M 

•if 

* 

CM 

M 

II 

X 

ft 

cm 

■ft* 

pc. 

' — ' 

f-i 

1 

CNJ 

o  * 

■if 

SM 

X 

H 

% 

1 

e  *«■ 

C-( 

■if 

M 

^* 

* 

O 

■ft* 

.— •» 

Vi 

t-H 

1 

o  * 

cu 

■ft* 

ro 

c 

^  - — ■ 

n 

4* 

czj  ■» 

E-» 

■ft- 

O 

O 

04 

2C.  lT) 

z 

X 

c  -ft* 

ZD 

■if 

X 

m 

X  • 

X 

z 

z 

04 

l  ^  ■«• 

o 

sf 

% 

% 

2: 

Z  II 

^  o  -if 

■ft* 

o 

rn 

IM 

ii 

■ _ - 

X 

Z  •  ■«• 

z 

•if 

X3 

Z 

^  CM 

. — . 

x 

X 

1 

«—  ^ 

f"  -if 

w 

* 

% 

CM 

CM 

<“ 

l r. 

IT. 

1 

% 

z  n 

X  U  4 

■ft- 

*•“ 

tH 

o 

O  Z 

• 

• 

~S| 

n 

11 

II 

m 

m  n 

•  * 

CO 

* 

■ft 

II 

fH 

M 

ro 

ro  M 

CO 

O' 

1 

»l 

,mm*  cm 

4* 

r— 

»~3  '  CM 

II  o  # 

E-h 

■ft* 

iX' 

05 

CM 

* 

%  ^ 

Cm 

Cm 

CT  CD 

— 

_ 

Z 

4- 

n  c:  3 

Cm  * 

-J 

•ft- 

vX 

3 

r» 

3D 

■"V“> 

X  w 

w 

if 

ri 

z 

Z 

z 

^  Z  4* 

3D 

■ft- 

w’ 

Z 

w 

v-»-  C-. 

t- 

o 

KH 

•¥ 

4- 

o  w 

rj  h  4 

CO 

■if 

CM 

o 

M 

CM 

cm  <3: 

-a: 

<1 

■X 

H 

z 

•1 

II 

r-  h 

4*  ^  * 

■ft* 

EH 

lT 

C-J 

£h  TL 

5D 

C 

r— 

z 

z 

z 

Z  ♦ 

■ft- 

►H 

Z 

I— f 

H-*  Ui 

CM 

05 

c 

C 

*— ’ 

w 

r- 

rsi 

u  u 

CM  ♦ 

■ft* 

tI3 

o 

C 

05 

05  u 

o 

O 

-J* 

u 

CJ> 

O 

Z 

z 

Q  U 

U  H  4 

CM 

■ft* 

3 

CD 

U 

3 

3  Em 

Cm 

»M 

* 

Eh 

•«■ 

o 

O 

■ft* 

f-H 

ft* 

O 

O 

o 

» 

wC 

ft* 

lO 

o 

CD 

o 

■if 

3 

ft- 

rr\ 

lT 

*  ll  * 
X  • 

CM  ^ 

*  -  II 

U)  % 

f  CM  — * 

^  H  * 

u_i  w  % 

%  •  csj 
-  ^  M 

cn  % 

ii  r-i  • 
o  w 
«c  x  S3 


m  x  x  x 

>-h  r-j  r'i  cn 

h  H  H  h 
<  <<  tf 

s:  e  s  s 
£  a  K  ^5 
u  o  o  u 

0*  Cm  Cm  Cm 

*-  o  t—  rs» 

o  o  o  o 

iT)  ^  X?  \0 


i 


* 


i 


* 


i 


4 


136 


< 


( 


o  0  3  FORMAT  (2X,'X  ('  ,12,')  =  '  ,  F9 . 5 ) 

6  04  FC  EM  AT  (2X,'L  =  »  ,F9.5) 


f 


m 


o 

4 

4 

* 

4 

4 

4 

*5 

A 

4 

2 

cu 

4 

4 

X 

«a2 

\  -b 

w 

CD 

4 

* 

w 

4 

— «.  *— 

Q 

<c 

4 

cu 

4 

v-4 

CD 

O 

t 

t-4 

CJ 

4 

o 

4 

% 

^4 

• 

CJ  c~> 

o 

♦ 

4 

X 

O 

(N 

w  «— ■ 

X 

4 

to 

4 

% 

X 

\ 

CD  O 

4 

* 

2 

• 

4 

rn 

4b 

_ _ _ 

t-i  »-4 

. 

4 

c 

CO 

* 

M 

^  X 

o  o 

4 

M 

Q 

4 

fO 

o  * 

OsJ 

X  X 

1 

* 

eh 

< 

4 

o 

•n  ^2 

4  ^ 

2 

4 

M 

4 

CJ 

w  X 

CD 

w 

4 

to 

X 

4 

u 

H 

»4 

| 

Q 

4 

o 

CD 

4 

to 

►H  S 

H  C 

1  — V 

>-5 

4 

CJ 

4 

Eh 

to  » 

2  X 

cu  o 

O 

* 

Q 

4 

2 

O  S3 

3  + 

**'*'  • 

X 

4 

s 

cu 

* 

M 

CJ  42 

O  — 

CD  CM 

w 

4 

CD 

to 

4 

O 

u  o 

r  J  »- 

vU  \ 

4 

35 

M 

* 

CU 

b.  2 

% 

O  ~ 

l 

to 

cu 


cc 

-a: 

CD 

O 


to 

Cu 

o 

32 

UJ 

CQ 

s: 

2 


* 

M 

53 

•4 

2 

—  > 

H  Q 

X  ^ 

r> 

* 

H 

M 

•4 

% 

O  » 

2  J 

^  t— 

CU 

w 

O 

-H- 

cu 

25 

■4 

O 

in  <c 

M  O 

w  + 

w- 

4 

u 

* 

O 

M 

•4 

>•4 

w  ZD 

O  x 

4»  CU 

<£ 

O 

■fr 

JZ 

•4 

O 

Q  CU 

CU  w 

F- 

• 

II 

•If 

cu 

4 

X 

t-4  *-4 

2  >— 

O  Q 

CU 

oj 

•If 

2 

2 

* 

% 

O  -=c 

•  *— ( 

CO 

X 

cu 

•If 

H 

o 

4 

s 

X  * 

10  o 

CO  O 

2 

•4 

M 

4 

% 

»  > 

2  • 

X  x 

2 

2 

* 

32 

Eh 

4 

2 

^  % 

%  CO 

— .  + 

M 

o 

O 

•4 

O 

O 

4 

2 

O  ZD 

in  X 

to 

• 

u 

■If 

Cu 

2 

4 

2 

UD  * 

2  . — 

*-  D. 

4 

CO  —» 

■4 

CD 

4 

* 

w  ^2 

^  «£, 

+  w 

O 

X  — 

* 

to 

Cu 

4 

2 

X  £X 

^4  1 

CJ  Q 

• 

Z 

o 

o 

* 

2 

4 

% 

%  * 

►-4  O 

^  »-4 

CO 

___  w 

• 

• 

•4 

U 

LU 

4 

UJ 

2 

*-4  • 

C4  O 

X 

2  <C 

o 

CO 

■If 

M 

> 

4 

% 

O  ^ 

%  CO 

X 

— * 

~  t-« 

\ 

■If 

M 

4 

c 

m  ** 

n  X 

O  ^ 

Q  CU 

• 

•4 

«s2 

Eh 

4 

% 

w  rn 

n  ■ — 

X  w 

o 

*-4  CQ 

H 

— * 

* 

k4 

u 

4 

-a: 

C  CD 

n  — 

■f  w 

• 

O  w 

►U 

r— 

•4 

CD 

W 

4 

e 

*  O 

%  CO 

4 

CO 

X  2 

9 

4 

u 

rj 

4 

w 

«-*  H 

n  w 

<— 

CU  o 

X 

4  W 

H 

•4 

^4 

CD 

4 

uQ 

O  CO 

n  c 

^  1 

A 

^  to 

— 1 b 

M 

■4 

<*; 

o 

4 

* 

m  ^ 

«*  *-3 

irtj 

CD  CO 

r-  4 

to 

4 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


UJ 
on  32 
C  H 

LG 

o 

£u 

cc 

Uj 
Qj 


u 

z 


o 

Cu 


^U)  u  » 


32  to  *  x 

o  o  ^  + 

E-4 

03  U 


H 

UJ 

OJ 


o 

lO 


*c 

2 

-a! 


'  CU 

a 


L) 


X 

4 

M 

M 

4 

2 

CO 

4 

tH 

35 

4 

W 

4 

3 

■a: 

4 

tr* 

Eu 

4 

o 

hJ 

4 

2 

ter. 

4 

CD 

4 

O 

s: 

CU 

4 

CD 

CD 

4 

cc 

or. 

a 

Q 

4 

ZD 

2 

4 

CD 

O 

£h 

2 

4 

M 

4 

ZD 

Cu 

to 

Cu 

4 

to 

4 

CO 

4 

to 

4 

in 

4 

UJ 

►U 

4 

CD 

4 

2 

4 

4 

?H 

e* 

4 

4 

4 

4 

4 

4 

4 

c 

t-*  E-* 
cu  to 
cc  * 

j-4 

2  * 

O  CD 

W  * 

73  ** 
2 

^  W  J 
r-  T2  *«• 
5<I  H  W 
*  Q  £ 

4 


«-  cu  c 

*C  %  M 

H  r  O 
*4  *2  X 

CU  *  w 

Q  n  w 

»  W  H 

a  m  — . 

H  *- 

CLI  CC  '• 
33  W  X 
O 
>4  CU 

<c  H 

U4  2 
32  M 


2  2 
M  2 
CO  2 
*  *  ■ — » 
o  co  a* 
•  u  w 
o  cu  x 
\ 

o 


o 

o 


u  ~ 

X  ^  Q 
WQ  4 
•  14 
V(N  X 
II 


1  O 

2  « 

^  co  co 

a  \ 

>4  ♦ 

o  — 

X  O  H 
^  •  2 

w  CO  M  O 

W  4  \  O 

ZD  *£*—  &4  I! 


H  t-< 
2  M 

m  on 
u  u 

Cu  04 
2  '_J 


U 


-a: 

I 


II  3- 


M  II 
H  — * 
2  2 
O  w 

U  X 


t r*  *~ 
2  m 
=3 

o  o 

U  Q 


cu 

2 


CJ  *2 
U  X 


*  * 


1 3? 


L 


DO  4C  J  J  =  2 , CCU  NT 

XK  (JJ)  =  (CPOSIT  (J  J-1)  +  CPOSIT  (JJ)  ) /2. 


\ 

_  cn 

— 

X  * 

zi  ^ 

w  rn 

*  * 

CN  ^  ^ 

D2  * 

*  X  * 

3r  C  ^ 

—  XV 

W  _  CQ 


. —  rs 

<n  — 


o  o  — 

•  •  e 

o  o  02 


* 

X 

* 

1 

* 

<z 

* 

—  Z 

<c 

W 

5*2 

***  CLt 

X 

cc 

C  -3 

5*2 

X 

X  « 

X 

C*2 

LU 

n 

3 

w  z 

w- 

•fr  r-i 

X 

co 

i 

* 

* 

5  * 

X  =5 

CN 

M 

n 

^3 

* 

C  1 

5s3 

E 

E 

X 

E 

X 

4- 

4- 

*■— 

P3 

— ' 

CN 

h-»  <cc 

U 

— ' 

a: 

—  E 

z 

O 

o 

^  a, 

> 

w 

Eh 

H 

x  z 

H 

CO 

CO 

'  *a: 

4 

02 

02 

1  w 

O 

If 

II 

C 

—  CO 

ro 

co 

H 

z  O 

23 

z 

_j— _  f— 

CN 

01 

<c  U 

o 

*  h 

. _ .  02 

( N  02 

fe-«  * 

c~< 

r 

CN  O 

*  o 

4* 

CN  *C  => 

CO 

II  *2 

*  H 

*  E- 

UJ 

02 

^  02 

♦  l/) 

Vi 

z  o 

U  II  II 

II 

t-  E-  H  3 

S  Z  z  O  — 

2  r  ^  u  ^ 

H  U  U 

fc-»  U  u  II  II 

Zww 

O  5*2  *2  lT>  v£5 

tj  x  x  z  z 


O  ' 

W  II 
=5  II 

2  ^ 
M*-rn 
t -i  st:  a 

z  —  C 
O  *2  tH 
U  X  10 


r\j  o 

»  a«  ifi  ||  CN 

*-  O  U 

II  i-»  Sr*  5<2  C 

W  71  W  3  C 


^  (/)  <  E  r 

I  u-  C5 

II  H  Hi  O  O  ^ 

_i  Z  H  W  02 

3  :>  «=c  r»  co  z  c 

z  sr* 

M  Wi 

Z  It 

o 

U  -3 


R ETUFN 
END 


Ll 


CzJ 

o 

c 


139 


APPENDIX  B:  COMPUTER  PROGRAM 


h 


r 


* 


if 

if 

* 

if 

if 

if 

■if 

* 

4 

■» 

* 

if 

* 

if 

if 

if 

«»f 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

* 

» 

CO 

% 

* 

c 

X 

if 

E 

1 

3D 

* 

X 

\ 

z 

i 

* 

OS 

X 

3* 

* 

X 

X 

X 

X 

X 

z 

if 

on 

4 

CD 

% 

• 

* 

w 

X 

ZD 

< 

X 

o 

o 

* 

X 

X 

z 

a 

4 

w 

X 

z 

X 

X 

04 

rJ 

if 

X 

CD 

x 

w 

* 

X 

Eh 

X 

z 

X 

X 

z 

* 

«*? 

CD 

PS 

a 

* 

Eh 

N— ' 

M 

2D 

z 

o 

X 

z 

if 

2*: 

C-. 

• 

*>1 

H 

4 

* « 

w 

Cu 

C*3 

f  J 

Cl 

C 

if 

X 

X 

01 

0D 

« 

■fr 

CD 

s 

X 

Z 

X 

X 

* 

Z 

CO 

• 

z 

X 

* 

z 

o 

z 

CO 

X 

o 

z 

X 

X 

•# 

O 

UJ 

M 

H 

#- 

o 

X 

KH 

U 

X 

a 

z 

-G 

if 

CQ 

03 

~C 

w 

co 

* 

w3 

«: 

O 

-G 

52 

X 

o 

=3 

* 

< 

X 

X 

>< 

<c 

CO 

* 

< 

X 

Cm 

X 

o> 

X 

u 

O' 

if 

CO 

Q 

CO 

fr 

01 

X 

z 

6 

<c 

CzJ 

if 

or 

03 

PS 

O 

w 

m3 

if 

CO 

X 

m3 

•M 

M 

2D 

z 

if 

O 

CJ 

O 

CQ 

o 

CQ 

if 

CO 

z 

O 

01 

O 

>4 

o» 

CO 

z 

CO 

X 

CO 

CM 

c 

• 

<e 

if 

w 

M 

X 

X 

X 

X 

> 

o 

CO 

CM 

M 

CO 

Cm 

X 

M 

if 

Eh 

O 

x 

>» 

X 

X 

X 

X 

* 

Q 

CO 

33 

OS 

Q 

X 

if 

M 

X 

z 

Q 

CJ 

3 

CD 

X 

X 

* 

X 

co 

E-* 

z 

O 

-a: 

if 

X 

O 

O 

o 

o 

u 

X 

if 

4 

CD 

> 

01 

33 

X 

if 

C 

X 

u 

33 

X 

X 

-G 

z 

PS 

* 

M 

Z 

X 

C-4 

if 

X 

o 

cq 

X 

=3 

-G 

■* 

X 

X 

o 

2D 

X 

W 

Cm 

if 

X 

X 

< 

W 

D> 

CJ 

o 

Cm 

X 

Z 

CO 

CO 

O 

Q 

33 

C 

if 

CD 

Eh 

H3 

o 

z 

X 

2D 

if 

CO 

2D 

03 

O 

Eh 

if 

z 

Z 

c 

X 

X 

X 

52 

CD 

X 

<c 

L14 

tH 

if 

M 

O 

X 

«G 

X 

«G 

z 

if 

O 

>« 

Q 

E-* 

co 

if 

CO 

O 

CD 

co 

X 

>4 

E4 

X 

M 

* 

U4 

03 

o 

CO 

W 

z 

M 

if 

01 

Z 

M 

X 

23 

X 

KH 

X 

CO 

* 

X 

33 

CJ 

X 

o 

m3 

if 

w 

w 

M 

u 

X 

z 

«G 

w 

X 

X 

if 

X 

CO 

x 

M 

Eh 

33 

if 

Eh 

X 

X 

X 

«G 

CO 

CO 

u 

«c 

CO 

co 

if 

w 

ac 

co 

H 

< 

03 

if 

X 

P-4 

X 

<c 

CD 

X 

o 

X 

CO 

22 

if 

Q 

E 

E 

CO 

a 

X 

if 

Eh 

04 

X 

z 

X 

X 

n: 

01 

X 

X 

* 

O 

5m 

M 

Z 

CO 

Eh 

if 

X 

z 

Cm 

Cm 

X 

co 

O 

-G 

03 

X 

CD 

CO 

X 

* 

n 

CO 

CO 

PS 

a 

u 

if 

04 

M 

O 

O 

c 

X 

n 

X 

> 

Z 

X 

X 

Cm 

if 

X 

W 

M4 

M 

Z 

z 

n 

z 

*G 

m 

X 

CJ 

X 

G 

* 

<j 

X 

*« 

US 

t-* 

«X, 

tH 

►H 

CO 

KM 

O) 

CO 

<z 

r-» 

3u 

X 

OJ 

ZJ 

01 

X 

X 

* 

X 

CM 

03 

-a: 

U 

CO 

W 

01 

z 

z 

r 

o 

23 

CO 

-G 

CO 

4 

CO 

* 

c 

Z 

2D 

-G 

co 

M 

a 

m3 

Eh 

C 

o 

04 

S 

X 

iO 

W 

z 

X 

DC 

if 

a 

M 

O* 

OS 

PH 

as 

w 

CQ 

CO 

Z 

M 

H 

X 

E 

o 

o 

X 

CO 

X 

=5 

X 

* 

co 

Q 

3 

CO 

<«? 

z 

w 

Eh 

<C 

cu 

KH 

H 

X 

X 

o 

C3 

X 

X 

X 

X 

5> 

X 

CD 

CD 

if 

CO 

Z 

o 

32 

M 

Eh 

Q 

M 

M  o 

M 

M 

X 

X 

W 

Cm 

z 

CO 

CO 

X 

X 

Z 

z 

* 

3 

4 

m3 

X 

• 

U 

o 

U 

z 

X 

Eh 

04 

CO 

to 

z 

X 

CD 

-G 

X 

CD 

X 

CO 

if 

i-3 

CO 

co 

04 

w 

< 

M 

o 

o 

M 

<G 

CO 

z 

z 

X 

5- 

CO 

OS 

* 

CO 

w 

O 

4 

co 

3 

PS 

G 

> 

X 

m3 

X 

X 

w 

X 

CJ 

ZD 

X 

w 

X 

«G 

M 

X 

if 

M 

os 

X 

CO 

X 

a 

Mi 

«c 

<c 

CJ 

u 

03 

z 

z 

X 

X 

0) 

♦ 

o 

m3 

X 

m3 

o 

X 

CO 

if 

m3 

X 

w 

X 

X 

z 

«G 

Z 

X 

co 

X 

53 

CO 

33 

* 

E 

UM 

W 

M 

Pm 

PS 

u 

M 

if 

X 

Eh 

X 

Eh 

X 

u 

< 

>4 

X 

X 

53 

O 

53 

X 

X 

* 

4 

us 

Ol 

PS 

CH 

if 

CD 

Z 

tH 

X 

X 

«: 

X 

m3 

OJ 

X 

X 

X 

US 

X 

as 

if 

03 

X 

X 

Oi 

<«c 

CO 

z 

_* 

a 

if 

Z 

VJ 

X 

X 

to 

X 

X 

3 

X 

X 

PJ 

X 

X 

>4 

X 

if 

CD 

CD 

«_4 

m3 

3D 

w 

o 

JM 

* 

M 

U 

U-, 

z 

X 

X 

X 

-G 

X 

X 

z 

X 

X 

X 

33 

* 

w 

<J 

CO 

4 

z 

t-« 

u 

Mi 

us 

if 

CO 

c 

KH 

o 

X 

X 

ZD 

X 

X 

X 

X 

if 

a 

3D 

E 

CD 

CD 

UM 

M 

if 

Uh 

w 

CO 

ev 

X 

X 

CJ 

X 

pH 

tj 

X 

CD 

O 

if 

a. 

X 

os 

z 

CO 

CO 

if 

Cm 

O 

X 

X 

X 

CO 

<c 

X 

O 

03 

z 

C 

CO 

if 

M 

O 

W 

M 

w 

z 

CO 

Oi 

if 

O 

-a: 

CO 

X 

< 

M 

CO 

«*G 

X 

>4 

* 

*• 

3 

Cm 

CE 

CO 

e* 

o 

X 

jl 

if 

(X 

X 

KH 

X 

a 

M 

X 

Q 

X 

cu 

X 

>4 

2D 

4 

* 

z 

us 

x 

c 

KM 

tH 

PS 

if 

X 

VM 

X 

X 

X 

o 

X 

o 

<«G 

CD 

5*S 

-5 

X 

01 

4 

CQ 

US 

♦ 

M 

Vi 

X 

PM 

Mi 

tH 

if 

W 

X 

< 

-G 

►G 

X 

X 

z 

PS 

X 

X 

X 

X 

US 

■* 

3 

X 

04 

U 

3D 

3 

OS 

01 

*<5 

if 

CQ 

3E 

X 

>4 

*G 

X 

X 

2D 

a 

PS 

03 

4 

if 

o 

M 

z 

X 

U 

* 

o 

Eh 

if 

3C 

1 

1 

«G 

1 

«G 

X 

4 

X 

* 

X 

Q 

X 

X 

m3 

Cu 

O 

if 

X 

Z 

I 

X 

1 

X 

1 

* 

X 

O 

M 

CO 

Cm 

04 

m3 

a 

if 

z 

X 

1 

*G 

1 

* 

o 

OJ 

z 

o 

U 

U 

c 

04 

• 

if 

1 

M 

X 

-G 

X 

* 

Cm 

EH 

CO 

if 

1 

rs 

a 

X 

*— 

♦ 

U 

• 

«— * 

X 

3 

* 

H 

EH 

X 

"■* 

I 

»— 

f— 

4 

M 

% 

* 

W 

W 

CO 

r- 

(N 

rn 

Ui 

O 

if 

CD 

z 

M 

M 

c 

*c 

% 

X 

% 

M 

if 

32 

CD 

co 

z 

m3 

if 

z 

w 

CO 

01 

CD 

CD 

n 

2. 

ir 

X 

X 

M 

M 

Mi 

» 

KH 

u 

o 

O 

CM 

1*4 

X 

1 

ir 

w 

X 

o 

if 

to 

U4 

X 

X 

ac 

ZD 

X 

X 

4 

ai 

if 

£ 

X 

Cm 

if 

z 

z 

to 

'J 

O 

o 

•G 

X 

X 

4 

X 

* 

if 

* 

if 

* 

■* 

* 

♦ 

* 

* 

♦ 

* 

* 

* 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

140 


L. 


GIVEN  SINGULARITY  TO 


r 

id 


CM 

W 

rn 

C 

Pi 


* 

* 

* 

* 

*  *  * 

*  * 

*  * 

•fr 

* 

*  * 

* 

# 

*  * 

*  * 

>v 

LO 

Eh 

* 

£h 

Q 

2 

* 

o 

Eh 

25 

to 

1 

2 

03 

M 

* 

tr. 

2 

M 

21 

04 

E-» 

U4 

o 

o 

* 

M 

o 

CO 

C 

«< 

M 

> 

Uh 

04 

* 

04 

X 

o 

&H 

04 

X 

H 

to 

M 

Eh 

* 

rx* 

X 

tin 

04 

2 

Eh 

6h 

H 

H 

CO 

2 

C 

2 

* 

o 

o 

to 

U-i 

M 

25 

2; 

X 

Ot 

;C 

ro 

^3 

M 

* 

H 

o 

% 

V-H 

O 

M 

M 

w ■ 

o 

O 

a 

-a* 

^5 

O 

* 

CO 

X 

X 

04 

O 

o 

X 

2 

04 

2 

Q 

04 

* 

% 

w 

04 

04 

X 

CO 

o 

CU 

CO 

W  <d 

c 

o 

X 

X 

* 

X 

X 

to 

w 

<c 

u 

o  u 

x 

Eh 

«C 

* 

o 

03 

o 

o 

CO 

X 

X 

c 

c 

i: 

r 

2 

■fr 

o 

o  uo 

o 

to 

32 

H 

Eh 

to 

Cl4 

Pu  H 

M 

Q 

CO 

bO 

* 

r* 

2 

w 

X 

’‘IP-' 

Eh 

W 

H 

cs 

03  < 

X 

X 

CO 

o 

5» 

* 

" ’ 

> 

r— ■ 

"W* 

> 

X 

X 

Eh 

U 

-a; 

25 

X 

X  x 

c 

Eh 

2 

2 

M 

X 

* 

«* 

<< 

to 

X 

M 

2 

C-4 

•a: 

o 

>» 

M 

to 

to  H 

s 

O 

o 

-a: 

O 

* 

X 

CO 

03 

to 

2 

2 

<2  CO 

►4 

cc 

o 

2 

M 

2 

* 

CU 

Eh 

% 

O 

> 

CO 

CO 

CJ 

to 

a 

CO 

04 

>4  CO 

«c 

CO 

Eh 

-a: 

ro 

X 

2 

<C  H  >  >  M  C  H  S>  H  a  ul  H  >  *  «:  3  O  > 

CSMt-lH  b  Z  Z  >4  O  O  Z  Z  O'”  O  M  *  »  10  lD  » 

C."  'J  Z  05  W  41  H  OOBHO^ftni  . 

C  (4  3  Z  £h  <C  05  OM&lU  *  »  E  O  O 

C  C  Z  too  Z  E  Z  H«WPiaz.a:W  ><  «?  *  3  C  iT)  O 

5-1  O  CU  m  05  W  ZEE  M  a  05  H  *  *  E  —  3 

<  H  IH  Ui  X  E  00>  O  H  Eh  >4  tr>  XO  m  Eh  ■*  M  O  C  — 

c  c  e  ac  a.  z  m  U  g  c  ce  ,4  e  »,  <  *  in  h  <  x 

z  a  ou  u  cjoasaacui-j  «e  *  a*  to  *  » 

U  Z  Z  04  — .  W  4  Z  t  *  *  — > 

M  o  O  X  Z  E  C  CO  O  Z  30  3  O  *  •-  Z  «-  O 

HXHX  WE-I  w  Eh  Z  4  4  o  4  ^  h  OH*  «<  »if 

'J  ^  ^  2  H  X  05  OCCOCfnOz  Z  H  *  O  *  O  » 

ZUUxZE-cU  &h  O  H  S»  Z  C  O  M  (J  *  H  M  iT>  O 

3  W  GJ  CJ  —  O  Z  O  Uh  4  W  fci  «  H  (/)  M  Z  *  Ifl  H  w  ^ 

u*Q5U5UZO>-n  w  MCEOWOtOX  3*  pike  — 

►H  t-H  i-H  UK  Z  m  >  WH — ,  Q  >  fcH  fcH  m  fcn  W  — .Z  4  *  > .  fcUHf- 

EQQMOO^  W  3  *5  QCSCJZZ  ZC  3  W  *0(0  »  C 

Cl  I  5»  55  >4  C3  <J  w  rt5WZftJM3MG.  — '  >  E  *  O  *  _  C 

EX  >  C  .4  CE  EhUO  OOE  OiMC*X=ro% 

05  1-4  c  C  >  K  unZi-JEZZOiO  U  O  w  *  ''Klf 

e-.  W  W  <  E  M  o  OM  3  W  Eh  u  S  05  *  «-  Q  —  O 

U1  X  E  E  C  Z  £h  Eh  W  Z  >4  Z  >  Z  *4  3CEh*CHEhO 

c  fn  h  K  w  Z  C  «  2»  05  05  C  MOOC  Z  C/1  •»■  (J  (/I  M  CT> 

-  OWEW  *d  C  t>-iC>EOUZ  E  *W*COw 

EC/)ZZZ305<J  fcH  3  O  4  l£  2  Eh  05 

OWXM  >-J  O  Z  z  Ql[ii  EaUECKIZW44ttin«0“lliW 

05  Z  UJ«CZC  W  (0  O  D  (J  H  H  —  OEhCC^W*  »*(_)* 

l-H  ZXZXU  LM“  ?  Z  *  15  n 

IrHZZX  C  UZEUH  E-  H  C  4  *>:  05  fi-  W  C5  •*  *05-^0 

UJtOUJUJ  UM  U4  l-H  <  3  (J  «■<  05  E  O  fc  WOOtH*«-(JOO 
U  Z  Z  Hi  4  In  2  Uj  UJ  (/)  «C  O  C  m  Q  O  4  H  Z  C/1  *  G>  fcH  ID  0> 
ZWOOOOOtH  t4E  OH  PjO*iWC  «=fc  Z  E  «U  *  ir>  (/)  —  "— 
CrrOiOi  >4  14  (k  05  »  OZMQ3S»M3EHliJ*'—  ««fHC 

Eh5heXXOX=h  OfHOSCCX  o  “M  «  COioO*C(NMW 
co  oo^cooo  (JO  tn  ffi  cxxWeeh  m  *  ”>  05  co  or, 


HH 

Ct4 

u 

u 

U3 

U4 

WJ 

UJ 

o 

>» 

X 

u 

X 

40; 

tH 

H 

s 

tH 

«C 

i— 1 

u 

to 

♦ 

CO 

O 

rfj 

U) 

C J 

U3 

>* 

tH 

MH 

X 

«32 

pH 

*c 

e» 

X 

X 

X 

>-H 

X 

2 

X 

-< 

X 

♦ 

ac 

tH 

X 

X 

>4 

>4 

< 

•—3 

*s 

2 

X 

X 

Q 

402 

X 

o 

X 

2 

M 

Eh 

H 

J 

H-J 

* 

O 

to 

to 

3 

x4 

CO 

Eh 

1 

«£ 

X 

M 

X 

w 

X 

o 

I 

CU 

u 

C 

c 

•a: 

«■ 

C 

X 

W 

M 

H 

X 

O 

to 

tr 

-a: 

X 

1 

t 

cu» 

M 

> 

* 

00 

X 

X 

X 

04 

x-3 

U 

U 

a. 

O 

-a: 

04 

to 

•a: 

Q 

* 

* 

■»■ 

* 

* 

c 

-< 

o 

C 

be 

H 

CO 

X 

r 

— 

I 

C 

1 

* 

kJ 

«c 

5> 

>-H 

*o 

i 

X 

CO 

’w> 

n 

X 

X 

♦ 

*c 

-a: 

*c 

«SC 

(A 

U4 

to 

au 

I 

U4 

> 

04 

n 

*w 

E 

■* 

CO 

U4 

to 

co 

1 

> 

X 

05 

o 

402 

to 

o 

*32 

w 

X 

X 

f 

X 

* 

X 

X 

X 

X 

f 

05 

O 

H 

2 

1 

■w 

w 

Eh 

a 

U 

2 

ie: 

* 

M 

1 

I 

U 

2 

X 

C 

1 

s 

X 

►J 

X 

s: 

S 

M 

* 

T— 

to 

2 

> 

X 

U4 

X 

o 

CO 

-a; 

X 

X 

W 

M 

■* 

05 

04 

X 

> 

> 

< 

to 

'J 

to 

•/) 

TZ 

Q 

ST 

2 

to 

X 

to 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

•tt- 

* 

* 

* 

* 

* 

* 

* 

* 

* 

•fr 

* 

* 

* 

♦ 

I 


141 


OC  20  J=1,NP0INT 

WRITE  (6,602)  J.CPOSIT(J) 


*  *  * 

fl¬ 

*  O 

it 

if  Z 

fl¬ 

—* 

O 

if  ZD 

it 

CM 

if  Uh 

if 

fl¬ 

04 

if 

•fl¬ 

it 

if  S 

it 

— * 

*  *C 

fl¬ 

*T> 

*  w 

it 

if  pr* 

•fl¬ 

*  H 

it 

C3 

if  to 

* 

W 

* 

•* 

s 

*  w 

* 

O 

*  ac 

* 

** 

#  fn 

•fl 

* 

* 

♦ 

♦  cu 

* 

*  o 

it 

* 

it 

CM 

*  CO 

fl¬ 

fl¬ 

*  Z 

it 

it 

*  O 

fl- 

if  Hi 

* 

— 

if  Z  H  * 
■*  M  Z  if 

*  CO  M  * 

if  C  * 

*  t*4  U4  ♦ 

*  o  * 

*  toJ  •* 

*  t/1  U  * 

*  33  US  * 

*  *h  e-*  * 

*05!* 

*  2  3  * 
■*■  H4  CJ  * 

*  U5  * 

U4  *  g-i  33  * 
3  *  V3  U  * 
25  *  C  * 

M  *  «W  * 

e-t  *  o  * 

2  *  Uj  H  * 


cj?  e-  ii 
55  05 
l-l  C»  — 
</)  Ul  l-l 
=5  o  * 
-  T 

It  «c 

,h  a  < 


II  03  O 

03  U 


t  * 

*  *  *  «■ 

fl¬ 

♦  a 

it 

*  z 

* 

fl¬ 

* 

it 

■» 

* 

fl¬ 

*  Crj 

it 

* 

•tf- 

fl- 

-*  M 

* 

fl¬ 

-’/•  -% 

•il- 

it 

■«■ 

■fr 

fl- 

*  H 

-fr 

* 

«•  3 

it- 

* 

_  — 

*  O4 

it- 

* 

as 

*  E-h 

it- 

fl- 

w 

»  3 

# 

fl¬ 

Hi 

^  c 

it- 

it 

to  ^ 

* 

iS- 

fl¬ 

C  OS 

*  z 

* 

it 

M  CO 

*  M 

fl¬ 

to  M  ^ 

* 

* 

it 

r-  to  02 

^  co 

-it- 

* 

<  *a:  w 

*  w 

it- 

fl- 

*s2  H  M 

-»•  M 

it- 

fl¬ 

to  to  ^ 

*  H 

it- 

it 

<  «-  -c 

*  H 

* 

* 

H  £C  ^ 

■fr  Qi 

it- 

fl- 

to  CO  CE. 

*  «c 

* 

fl¬ 

«t;  %  dl 

^  h-J 

•rt* 

it 

M  < 

*  3 

it- 

it 

to  m  :* 

*  3 

it- 

fl- 

O  to  to 

*  S3 

* 

fl¬ 

z  <  H 

*  H 

it- 

it 

M  M  C3 

*  CO 

it- 

fl- 

»  O 

* 

it- 

fl¬ 

3  Z  M 

*  w 

* 

it 

to  »  to 

*  z 

•if 

* 

O  ^  r- 

*■  H 

-if 

* 

Z  Z  CD 

* 

•  it 

* 

M  H  CO 

*  Cu 

2 C  * 

* 

</}  cn  to 

*  O 

<  if 

* 

z  z  <c 

* 

03  it- 

* 

to  to  M 

*  CO 

0  if 

it 

H  H  to 

*  3 

O  if 

* 

2  2'J 

*  &H 

03  if 

* 

hhz 

■«>  CJ? 

04  if 

* 

a  c  m 

•it-  Z 

if 

fl¬ 

cu  Oi  cn 

•«•  W 

Z  if 

it 

z  z  z 

*  as 

O  if 

fl¬ 

to  to  to 

*  t-t 

H4  if 

it 

«C  UJ  z 

■«■  CO 

H  * 

fl 

c  LU  to 

■* 

*««  if 

* 

to  tor* 

*  U4 

N  * 

•  * 

*x  <c  -« 

*  3= 

M  if 

u-  fl 

«£  <c  rfT 

O  *  Eh 

ST  if 

fNJ  fl 

W  to^r  to¬ 

a  * 

H  if 

H  fl 

rn  sr  i- 

•  U-r 

Ph  if 

o  ♦ 

li,  1X4  CM 

n>  *  0 

Ut  if 

w  * 

0  H-i  r-i  tH 

«- 

u  it 

+4  fl¬ 

•-  3  =:  O 

11  ■«■ 

if 

it 

0  s  w 

*  CJ 

CO  if 

<J  *  *c  •* 
u  *  w  * 

*  5»  3=  * 

■*■  »4  O  * 

o  *  a  h  * 

<n  *  in  E-*  * 


||  f-<  _J  -3  _4 

II  CJ  >-4  i-4  f-1 

«S  U  C  «  «C 

2  H  H  U  O  U 


>  5»  _3  S3  *  3 

•a!  *  p-3 

_3  -3  _3  S3  •«•  «S 

>-4  fJ  h4  39  •*•  5» 

(J  (_)  U  ’43  •*  W 

*  H 

*  M 

*  05 


»  *  * 


W  RITE  (t>  ,  60  3) 

HRI1E  (3 , 300)  B  £  1  (I  ,  1) 
SIGMAM  =  SIGMAM  ♦  BB1(I,1) 


I 


CP 

cu 

O 

Cu 


3E 

<c 

o 


cc 

o 


w  w  ^ 

CU  CU  * 
H  E-  H  H  ' 
2; 

C 

u 


* 

*  *  * 

si 

* 

co  tr 

* 

* 

H  5Z 

* 

* 

2  M 

♦ 

* 

M  CU 

* 

* 

O  X 

# 

* 

04 

* 

* 

X 

* 

•it 

c;  £i 

Hr 

* 

cu  c 

* 

* 

CJ  x 

* 

* 

«c 

# 

* 

04  U 

1b 

CO  M 

# 

* 

X 

H- 

* 

>.  C-4 

* 

* 

.4  CU 

* 

* 

►4  C 

■1^ 

Hr 

<  C 

* 

* 

CD  X 

* 

Hr 

O  co 

Hr 

W  H 

•fr 

* 

X 

Hb 

Cu  < 

* 

Hr 

o 

* 

* 

CK 

* 

* 

CU  o 

* 

Hr 

Q  P- 

* 

Hr 

ZD 

Hr 

fc-i  CO 

* 

* 

M  X 

* 

Hr 

E-'  ^ 

* 

Hr 

h-3  CC 

# 

Hr 

3  a 

Hr 

Hr 

s  < 

Hr 

Hr 

* 

Hr 

*£  c 

* 

* 

z 

♦ 

* 

H  H 

* 

* 

C  H 

Hr 

H- 

H 

* 

* 

2:  O 

* 

* 

O  >4 

* 

* 

W  04 

* 

Hr 

H 

* 

* 

U  X 

Hb 

Z  CO 

* 

* 

r?  w 

-fr 

* 

kU  t— 4 

* 

* 

X 

* 

* 

3C  -S 

* 

1b 

C  H 

* 

* 

P4  CO 

* 

CC  CU 

* 

-*  * 

e-4 

* 

n  * 

CO  • 

* 

4  * 

•fr 

0  * 

UJ  (4 

* 

«.  * 

=  o 

* 

0  * 

e-  ^ 

* 

5U 

E- 

M 

LC 

3 


M  ♦ 


c:  us 

3  3 


O 

lT> 


4}  CU 
X 
-*  tr* 
►4 

»  o 
u  ^ 
>4  o 

<5  *4 
CJ  -s 


»  *  * 


* 
* 
•  4 
Q  * 
tU  •» 
►4  * 
LU  * 
Q  ♦ 
O  * 
E  * 
* 

*  * 


_  C3 
CU  w 

w  s: 

x  Q 

>4  M 
O  O 
z  z 
m  m 

ii  ii 

o  ^  — 

o  cu  *: 

o  w 

0  0^6-*^ 

*  <4  u  c 

o  •  ii  »4  *4 

o  X  C~ 

M  5*5  X  G 

)l 

zt  O 
as  H 
O  = 

H  P  O 

to  co  o 


H 

Q 

4 

LU 

o 

I 

II 


A  o 

*: 

^  ii 
E-< 

O  1- 

i-4  CC 
U4  U 
O  tr* 
O  to 


* 

*■*■»■■* 

* 

««• 

t 

* 

o 

*» 

* 

o 

♦ 

* 

X 

•fr 

H- 

cu  co 

* 

a 

H- 

05  M 

* 

rsi 

Hr 

=>  rJ 

* 

-*■ 

CO  X 

■w- 

*  *- 

* 

co 

■fr 

— *  05 

H- 

cu  h 

* 

bU  \ 

u5  'O 

* 

^ 

04  UJ 

* 

r—  _  — 

* 

•fr 

<  M 

* 

W 

> 

o  ^ 

Hr 

CC  i 

* 

CU  H 

# 

e-i  x 

* 

5:  M 

* 

u 

* 

o  ^ 

H- 

O  C 

* 

w  o 

It 

2  X 

* 

4-  04 

* 

*£  05 

* 

^  CO 

# 

3 

* 

1 

* 

*.  CO 

*  ^ 

H 

X 

* 

H-  ^ 

■H 

E-*  X 

*»■ 

f—  * 

M  Q 

* 

^  X 

GQ  * 

u  c 

* 

M  w 

o  * 

o  X 

•fr 

w  * 

t4  * 

►4 

♦ 

E-»  — 

CO  # 

CU  w 

* 

M  »- 

H- 

>  X 

-fi- 

00  * 

1  •» 

6-* 

H- 

O  W 

* 

*4 

* 

Uj  w 

^  It 

* 

co  ^ 

IN  » 

Q 

It 

t  cu 

It  4 

e< 

■«• 

. —  cc 

*  * 

2  E- 

4 

iaU 

^  # 

W  z 

* 

^  4- 

bU  * 

O  HH 

It 

X 

^  * 

2  U 

<»- 

w  T— 

t-  * 

<5  04 

w  05 

c  * 

H 

* 

w  O 

f-5  * 

* 

O  H  H 

W  # 

K  -EC 

-»■ 

Z  45  'O 

E  * 

>-  c^? 

t  * 

M  O 

O  * 

tH  O- 

W  lb 

CO  CO  }| 

Hr  Hr 

M  S 

£  * 

Z  CO 

O  Hr 

U  U 

-5  * 

»  f— • 

L4  » 

O  * 

CO  * 

1—  11  05 

lO  * 

►4  x 

* 

ii  a 

•  * 

tu  * 

PU  1b 

«-  H 

cu 

O  Hr 

> 

o  * 

t— <  CJS  CO 

x: 

cu  * 

2 

* 

J  U 

* 

o 

M 

11  # 

c  <ir 

CO  * 

r- 

* 

s  w 

X  It 

3 

M  It 

U5 

-a:  ♦ 

a 

a 

CO  * 

o  Eh 

05  * 

a 

u 

04  H- 

2  -C 

CE5  * 

<■ 

<c  # 

H 

T4  £-. 

1b 

* 

H  2 

O  lb 

uJ 

2  * 

cc  *  o 


04 

CC 

U 

H 

co 


*  -4 


O 


=  U 
U  M 


-SC  P-i 

D  W 


*  * 


M  * 

t"»  * 
H  * 
O  * 

«4  * 

a.  * 

* 

*  » 


I 


144 


I 


srcr.  3  =  c.  dc 
CO  eu  1=  1, NSING 

R1  =  nSQHT  <UX(K)  -SPOSIT  <I)  )**2)  MOHEGA1  (K)+*;)) 


■YC  UJ 

•&  H  c  E 

*  t-i  CO  X 

-H'  O 

*  33  M  Z 

*  -a:  ^ 

*  M  Ql  CO 
^  3  W  X 

*  <3  «  Eh 
#■  Z 

*  H  Wfr. 

*  co  m  o 

-a-  z 

*  ro  h  co 

*  >•  O  r  J 

*  H  Cm  X 

&  co  *0 

*  ^  J  < 

*  CO  O  a* 

*  U  « 

*  cj  C«q 

*  X  z  h 

*  LO  U  3 

*  U  M 


M 

M 

<N 

* 

* 

+ 

t— 

♦ 

04 

UJ 

SC 

„ — . 

^— > 

CQ 

m 

«*: 

!*3 

a 

23 

c 

iC 

4» 

4* 

0L4 

3u 

03 

so 

w 

-3 

03 

o 

ac 

33 

<C 

CN 

«^o 

*C 

O 

z 

33 

o 

X 

03 

03 

z 

> 

o 

z 

04 

c 

o 

CO 

> 

w • 

z 

> 

X 

H 

Eh 

r\j 

c 

CO 

> 

c 

CO 

C0 

03 

u 

4- 

LQ 

c 

i— > 

O 

CO 

c 

o 

CO 

II 

It 

H 

* 

:* 

M 

4* 

z 

o 

CO 

> 

03 

CO 

u 

CN 

O 

II 

M 

a 

03 

03 

4- 

II 

fcH 

ac 

II 

* 

O 

(J 

ro 

UJ 

33 

03 

H 

fcH 

UJ 

o 

03 

iO 

UJ 

CO 

CO 

3 

Q 

O 

fco 

II 

w 

II 

Z 

• 

EH 

S 

II 

M 

CO 

sr 

CT 

33 

C-4 

X 

M 

U3 

33 

u 

fcH 

u 

Z 

Z 

II 

II 

CJ 

o 

z 

c 

M 

«c 

O 

z 

H 

> 

=3 

04 

fcH 

u 

X 

>• 

>• 

CO 

< 

CO 

>• 

> 

* 

s> 

* 

CQ 

Du 

CO 

Cu 

•«> 

* 

o 

X 

CO 

* 

•Ifc 

Q 

<c 

s 

* 

33 

* 

* 

ro 

03 

03 

* 

* 

* 

Q 

DU 

CO 

a 

23 

4 

*• 

-y, 

UJ 

X 

IN 

z 

4 

o  ■«• 

4 

CO 

*- 

fcH 

— L 

* 

> 

C1 

-a* 

CO 

* 

•«■ 

c 

O 

* 

% 

■r 

* 

4 

* 

CQ 

z 

Cu 

2 

> 

M 

* 

z 

■a- 

« 

w 

o 

«C 

. —  '<0 

M 

* 

«*: 

* 

* 

CO 

6h 

4- 

04  04 

> 

4 

w 

*■ 

* 

J 

X 

TZ 

fc* 

O’  * 

• 

♦ 

r 

4 

*c 

E-*  =? 

w 

a- 

* 

O 

* 

> 

CO 

M 

* 

b-i  ST 

a3 

* 

EH 

a- 

o 

33 

H? 

'O 

■» 

o  w 

* 

O 

it 

0 

* 

0-1 

<< 

OJ 

=3 

Z  X 

* 

C 

4 

CN 

•fr 

e 

o 

X 

CO 

CO 

-a- 

33 

* 

o 

■a- 

z 

X 

fcH 

* 

si? 

■n- 

M 

UJ 

II 

1 

II  & 

o 

* 

M 

* 

V 

■a- 

fcH 

O-t 

o 

o 

o 

* 

A 

* 

o 

z 

O 

-_ 

o 

-^v£3 

* 

■« 

4 

ZT 

*■ 

fcH 

M 

3(3 

C-4 

^  % 

% 

33 

4 

33 

CO  ♦ 

z 

O 

t 

w 

-a- 

U4 

c 

-a- 

M 

X 

M 

«  o 

e  ►-»  II 

M  M 
X  M  O4 
3  >  CJ 


Eh  w 

o  W  CO 

M  tn  fc* 
M  H  H 
04  03  03  1 
U  3  C* 


H  —  * 
CO  x  * 
w  o  * 
H  >0  * 
03  %  * 

O'  vO  * 
CO  ^  * 
Q  CO  * 
6h  * 
II  W  * 
03  * 
CO  2t  * 
* 


>•  «£  C 
U  HJ  13 

u 

CQ  O  W 

fcH  03 


H  O  Z 

M  u 

UJ  fcH 
Q  CL  Q 

MOW 

>  04  CO 

M  M  <C 
Q  *C  X 


♦  *  *  -a- 


VELOCITIES  OF  A  PARTICULAR  INTERVAL  TO  THE  TOTAL  SUM  OF  THE  ABSOLUTE  * 
VALUES  OF  THE  NORMAL  VELOCITIES  FOB  THE  WHOLE  BODY.  * 
*  **^******* ******  ***********************  ****************** ****  ******** 


260  CCMIIMJE 

DELTA  (  N  1 )  =  1C.  74  -  Sl’OS  I  T  (NS  I  NG) 


2  Q  U  CONTINUE 

190  CONTINUE 

M2  -  SIOE7  +  1 


1 


I 


4 


t 


I 


f 


<c 


•ft- 

it  it  it  it 

■ft- 

H  • 

ft  ■> 

-ft 

•« 

* 

it 

z 

if 

pH 

# 

it 

Ji. 

w 

if 

to 

* 

it 

->* 

U4 

if 

t*4  t— 1 

■fr 

* 

CJ 

* 

u 

-Sr 

CO  C 

it 

it 

(r* 

S 

if 

O  os 

it 

it 

* 

3 

■* 

-3  H 

it 

it 

CO 

•4 

a 

if 

U  z 

it 

it 

02 

it 

O 

it 

if 

3 

V 

X 

# 

C  D 

it 

it 

J 

* 

# 

e- 

it 

# 

•=r. 

it 

it 

<  3 

it 

it 

> 

it 

CJ 

it 

Q  0-3 

it 

it 

# 

Z 

it 

Z 

it 

it 

-a> 

h—i 

it 

it 

•r 

W 

if 

01 

it 

3  CjJ 

it 

it 

PC 

if 

Z 

it 

Qj  Z 

it 

it 

■n 

it 

it 

Z  H 

it 

it 

O 

H 

it 

M 

it 

it 

M 

it 

CO 

it 

it 

3 

* 

01 

it 

x: 

it 

it 

Z 

if 

o 

it 

o 

it 

it 

<d 

it 

cu 

it 

05  CO 

it 

it 

it 

01 

it 

tu  H 

it 

it 

75 

it 

1 

it 

z 

it 

it 

Z 

it 

^T 

it 

«—*  M 

it 

■* 

O 

it 

p* 

it 

CJ  o 

it 

m 

it 

hH 

it 

• 

it 

Z  04 

it 

it 

H 

it 

o 

it 

it 

O 

it 

M 

it 

r— 

it 

Q  ^ 

it 

H 

it 

75 

it 

■w 

it 

Z  ^ 

it 

it 

O 

it 

. — . 

w 

it 

O  ^ 

it 

w 

C 

it 

O, 

i t 

+ 

it 

04  x 

it 

X 

CJ 

it 

it 

z 

it 

75 

it 

1 

it 

OP 

it 

♦"H 

CJ 

it 

U4  u-l 

it 

it 

1-1 

it 

21 

it 

05  7) 

it 

U) 

it 

p-l 

it 

Pi 

M 

it 

z  w 

it 

CO 

it 

3 

it 

z 

CO 

it 

C  3= 

it 

E-i  00 

it 

fH 

it 

% 

Z 

it 

U  H 

it 

M 

0 

it 

it 

*- 

>w 

_J__ 

it 

it 

CO 

0 

it 

it 

II 

£-* 

# 

^  w 

it 

O 

t 

it 

75 

it 

M 

M 

OJ 

+ 

it 

cc:  co 

it 

04 

id 

it 

E- 

it 

% 

CO 

it 

W  = 

it 

U 

• 

it 

z 

it 

a 

o 

^4 

it 

it 

CO 

it 

M 

it 

M 

3 

s 

it 

CJ 

it 

Ul 

<c 

it 

(J 

•  it 

C/5 

CJ 

Z 

it 

p-i  • 

it 

XI 

• 

CJ 

it 

CJ 

£  * 

fco 

CJ 

=7 

it 

x;  o 

it 

w 

U4 

it 

<c  * 

H 

H 

t-*  II 

u 

it 

<J  P-) 

it 

to 

U4 

X 

x: 

it 

h4 

Ud  it 

z 

74 

z 

fc-* 

u 

it 

t-* 

it 

04 

U4 

u 

it 

O 

CJ  if 

Hi 

O 

Hi  >— » 

*£ 

it 

O  *£ 

* 

O 

II 

hH 

II 

it 

Z 

O  * 

u 

O4 

u  sc 

CJ 

II 

+ 

Z  >-J 

it 

fi 

VO 

U-3 

II 

it 

Uj  it 

U4 

U 

tJ  w 

»-l 

it 

-<  3 

it 

Z 

% 

Ov 

. * 

it 

z 

Ui  if 

z 

w 

z  e 

Cx- 

OJ 

* 

—  u 

it 

M 

CO 

&5 

it 

0 

if 

%  h-t 

Q 

p- 

it 

it 

O 

II 

►H 

O4 

3 

zr 

3 

it 

u 

Z  if 

• 

>— . 

04  CO 

if 

z 

it 

c— 1  ^ 

it 

O, 

Q 

M 

Z 

C~» 

Z 

it 

O  * 

O 

r- 

ac  U 

3 

* 

Z  u 

it 

Z 

O 

c 

H> 

it 

wu 

M  if 

0 

O 

11  U4 

r— 

<J 

it 

M 

it 

%  <N 

f 

t-< 

74 

CJ 

CH 

it 

U 

H  ♦ 

rn 

rn 

If 

Z  CJ 

♦ 

CJ 

Tr  '  it 

c  — 

it 

z 

O 

CO 

Z 

U4  it 

*£  * 

% 

« 

3  * 

O,  2d 

it 

H 

O 

0 

c 

Cm 

s: 

O 

3  * 

05 

03  if 

m 

rn 

o 

z  * 

w- 

it 

O 

CJ 

0 

O 

O 

:j 

Z  it 

CtJ 

b«  * 

'w' 

p- 

JO 

k— ‘  ■* 

H 

it 

h-»  * 

3 

r:  * 

03 

z 

04 

C_  it 

id  m 

it 

1— 

* 

S 

^  * 

£-1 

H 

CD 

z  * 

w  75 

• 

Z  it 

3 

e  if 

M 

M 

O' 

C 

U  * 

x  C 

(J)  it 

O 

O  * 

Z 

CJ  * 

UP 

05 

u 

•  J  * 

Cu 

t-<  * 

C. 

U  ♦ 

O  * 

3 

2 

-tt- 

it 

3  J) 

z  * 

it 

co 

if 

O  * 

z 

M  it 

it 

75 

>Ji  if 

7"  * 

Hi  CJ 

J  * 

it 

C 

a  * 

Pi  ♦ 

gu  H 

04  * 

04 

-O 

ax 

t~  it 

O4 

if 

* 

it 

* 

* 

* 

* 

* 

* 

if  ■* 

I 


148 


l 


WRITE (J, 3  CO)  (CMEGA(J) ,J=1f HPCINT) 
IFL  =  0 


< 


•*  a 

*  o  * 

*  TZ  * 

» 

*  o  * 

■if  ■>»' 

4  W  «■ 

*  35  * 
4  H  ♦ 
4  ^  # 
4  S  » 

*  c  * 

-*f  W  * 
if-  4 

*  H  * 

*  CO  * 

*  * 

*  O  * 


•*■ 

be 

LU 

be  o 

■f 

bt- 

■» 

01 

•* 

ac 

LU 

be  ej 

if 

P* 

■if 

■if 

* 

+ 

W '  *— 

* — . 

■if 

E-< 

•if 

■if 

* 

X 

M 

O 

be 

•if 

M 

■if 

as 

•if 

k-i 

<C  # 

be 

fj> 

•if 

u 

•if 

■* 

_T-J 

•if 

c?  o 

iT  w 

w 

■if 

CJ 

■if 

•if 

* 

w 

o 

w  • 

O'  *- 

ac 

* 

h4 

■«■ 

■if 

•if 

6-i 

H 

?r  h 

cr 

*  c 

o 

#• 

W 

•if 

■if 

C3 

•if 

tr 

OS 

01 

O  -3 

% 

r~  O 

w 

•if 

> 

■if 

■if 

z: 

■if 

ZL 

O' 

■if  • 

r— 

cr>  w 

>-4 

■if 

•if 

f— 4 

•if 

>— 4 

oi 

II 

O  — * 

a*' 

*  3E 

■if 

if 

H 

■if 

to 

a 

a  — 

% 

lT>  O 

25 

•if 

*c 

■if 

■if 

■<f 

O 

K-i 

lo  ;e 

(N 

O' 

01 

■if 

s 

■if 

■if 

■«■ 

U-l 

* 

ii 

h-t 

•  be 

tn 

II 

♦ 

•>*■ 

v4 

•if 

, 

r— 

o  w 

O 

II 

■if 

o 

■if 

if 

Uj 

if 

O 

II 

k*4 

o 

w  M 

O 

U4 

h4  ^ 

■» 

e 

■if 

•if 

■if 

h-i 

hH 

tr» 

O] 

*-4 

£-J 

o-»  be 

■* 

■if 

-if 

51 

-if 

m 

li 

h-» 

02 

0} 

04 

II  w' 

u* 

be 

4* 

o 

r1  be 

vJ3 

OJ 

U5 

•if 

US 

•ft- 

■if 

■if 

o 

n 

01 

M 

be  i 

O 

O' 

r** 

■ 

+  — 

cr 

C3 

be 

O 

■if 

o 

■«■ 

* 

C 

•if 

\D 

M 

O 

22 

. —  01 

• 

1 

J  4- 

22 

w 

■if 

-if 

sf 

■if 

M 

o 

M 

be  <£ 

II 

M  II 

o 

II 

U-> 

o 

M 

e-i 

If 

■if 

* 

ce 

e 

be  (-1 

OJ 

11 

e- 

II 

m  e> 

fcr* 

E-> 

o 

■«■ 

01 

■if 

■if 

LJ 

■» 

II 

U 

22 

— '  — 

t-4 

i-4 

k4 

04 

42 

►-4 

i-4 

•if 

<-4 

* 

be  5-  C 
^  (/I  2 


M-dTOMCMOC^ 


rr  lO  «— 

o>  cr 


CALI. 


0 

• 

cn 

vn 

0 

T— 

* 

• 

0 

• 

> 

0 

0 

* 

>- 

O 

% 

% 

CN 

Ph 

t 

cn 

CN 

O 

♦—1 

CN 

0 

O 

vO 

U 

1 

d 

\D 

% 

«* 

% 

% 

H 

A 

>— l 

O 

t-* 

£- 

O 

-C 

kU 

« 

c 

O 

d 

. _ 

% 

> 

»— 

ix4 

d 

uu 

• 

a. 

uu 

Q 

■ 

U1 

—4 

% 

> 

U 

U 

k— » 

O 

% 

% 

% 

% 

>: 

r 

t 

fc- 

H 

t-* 

• 

U2 

1 — 

Q 

d 

a 

1— 

O 

« 

d 

d 

d 

T- 

Z 

O 

U, 

04 

04 

• 

» 

• 

% 

X 

X 

X 

C 

' — * 

O 

O 

x: 

— ' 

* 

~4 

U_i 

U-J 

’ — ' 

H4 

c/i 

d 

d 

<C 

3C 

JL 

uu 

1—1 

> 

Cl 

> 

:» 

d 

C 

<C 

•a: 

d 

22 

22 

d 

?: 

— 

21 

zz 

c 

c 

C 

<c 

x 

>- 

'J 

'  « 

0 

d 

d 

u 

d 

d 

d 

d 

,  ] 

d 

d 

►O 

d 

—4 

—1 

—1 

d 

d 

—4 

d 

►0 

d 

c 

*< 

*« 

<5 

*£ 

< 

*£ 

J 

d 

d 

U 

u 

d 

d 

d 

d 

■fr 

-fr 

* 

* 

* 

* 

* 

•fr 

* 

•fr 

fr 

fr 

fr 

fr 

— *  fr 
CN  fr 
O  fr 
•  ^  fr 

wo  * 
2:  ^  fr 
«j  a  d  * 

22  U*  d  fr 

*:  a  fr 
ii  r  r.  * 

k-  £h  jJ  fr 
fr 


O 

0 

CN 

CN 

d 

• 

O 

CN 

O 

w 

«N 

<0 

O 

cC 

> 

1 

» 

vO 

% 

% 

H 

% 

FO 

d 

O 

O 

6- 

O 

<0 

<c 

• 

*— * 

C 

>—4 

M 

T— 

04 

d 

U4 

0 

•> 

e 

t- 

U4 

r> 

• 

fJ4 

z 

» 

2> 

U 

U 

M 

U4 

O 

% 

% 

% 

% 

X 

e? 

• 

H 

H 

■ 

*s 

z 

T— 

O 

U 

U 

r- 

c 

% 

d 

d 

d 

X 

E- 

O 

»— 

Oj 

Oj 

C 

’■— 1 ' 

» 

• 

X 

X 

X 

Cl 

O 

O 

22 

(N 

U4 

kU 

UU 

U) 

UJ 

Uu 

*s: 

i: 

E 

Cl 

> 

CO 

>• 

d 

-a: 

cs: 

< 

M 

22 

z 

C2 

05 

22 

21 

z 

02 

22 

S 

d 

Cl 

C 

C 

X 

>- 

rn 

rj> 

u 

O 

V 

u 

d 

d 

d 

d 

d 

d 

d 

d 

d 

t -4 

d 

d 

d 

d 

d 

d 

d 

d 

"*J 

<c 

C 

*c 

-« 

c 

*c 

«C 

<c 

a 

U 

u 

U 

U 

u 

U 

U 

U 

150 


CALL  F  R  A  K  F 
CALL  T  HKLFM  (-02) 


Cz-1 

<£ 

cu 


*  * 


* 

* 

■* 

* 

•* 

v 

*■ 

if 

if 

if 

* 

■* 

if 

if 

if 

if 

* 

* 

* 

if 

* 

if 

if 

* 

* 

■* 

* 

if 


if 

if 

■* 

if 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

■* 

* 

-* 

*■ 

* 

# 

* 

* 

* 

* 

*■ 

* 

* 


o  — 


* 

* 

* 

* 

* 

* 

* 

«* 

£- 

* 

* 

* 

# 

* 

* 

•K 

* 

if 

-* 

* 

if 

■* 

* 

* 

if 

* 

■if 

if 

«f 

if 


if  * 
if 
if 
if 


* 

u- 

f 

■> 

if 

if 

if 

if 


if 

if 

.*. 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 

if 


if 

E- 

if 

DvJ  O 

if 

•»■ 

-* 

2 

if 

%  A 

if 

if 

if 

WM 

if 

-  «N 

if 

if 

* 

fM 

if 

CH  % 

if 

if 

if 

u 

if 

2  O 

if 

if 

if 

if 

*xj  t n 

. — . 

if 

if 

if 

u- 

if 

H4  # 

o 

- — 

o 

if 

if 

if 

Cc. 

if 

U  * 

% 

O 

» 

if 

if 

if 

to 

if 

f-4  O 

C*N 

fNi 

if 

* 

if 

c 

if 

A 

O 

r^j 

c 

if 

if 

if 

o 

if 

X.  (N 

O 

o 

'■C 

if 

w 

if 

if 

■# 

W  1 

% 

■c 

% 

if 

cu 

if 

if 

cu 

if 

o  % 

» 

p-1 

if 

c 

if 

if 

02 

if 

_ 

u  o 

o 

H 

if 

XT 

if 

if 

=1 

if 

v0 

A 

ri 

CJ 

— i 

if 

CO 

if 

* 

CO 

if 

% 

UJ  T— 

04 

n-3 

U-i 

if 

if 

if 

CD 

if 

_  — 

o 

• 

05 

04 

Lit 

c 

if 

>- 

if 

— ‘ 

if 

Uj 

if 

lT 

• 

C/3 

2  *• 

u 

u 

U' 

if 

a 

if 

U  • 

■*• 

25 

if 

• 

'S',  o 

% 

•* 

% 

+■ 

if 

- — 

• 

if 

CU 

if 

o 

% 

X 

CO  • 

e-» 

H 

. — . 

•» 

2D 

if 

• 

o 

if 

* 

m( 

• 

<; 

ug  «- 

o 

U 

u 

'.  NJ 

* 

♦ 

Mi 

*“■ 

if 

42 

if 

H-l 

02  % 

•— i 

i— * 

t-U 

o 

-U 

if 

-  * 

% 

__ 

if 

q 

♦ 

<e 

# 

*— 

X 

^  o 

Cw 

O-. 

C^. 

• 

— 

■»f 

C 

*■ 

• 

o 

if 

&- 

if 

• 

a. 

X 

X 

X 

O 

■if 

ru 

if 

• 

*n 

if 

if 

Cl 

■ — ' 

^  o 

CD 

rn 

— ■ 

r 

w 

4f 

■<f 

T— 

r— J 

* 

CO 

if 

t- 

C2 

r-j 

O'  ^ 

U-. 

CO 

U- 

dU 

►i. 

•-c. 

*-l 

if 

c; 

if 

t r* 

t-M 

♦ 

-U 

■* 

Ui 

-u 

uc; 

-< 

x: 

E  CU 

cx 

:> 

Ui 

> 

> 

1U 

wu 

LUi 

* 

►M 

if 

U-t 

04 

if 

~3 

if 

_a 

:u 

c 

«=:  <c 

fM 

cu 

z 

z 

02 

«c 

U- 

Cl 

*> 

-J 

<f 

„D 

'J) 

2 

if 

< 

if 

cu 

O 

.2: 

z 

Z  -5 

U2 

rD 

z 

3 

-u 

z 

z 

«■ 

< 

* 

U-. 

«c 

CU 

if 

'J 

* 

o: 

1O4 

z 

<rf 

X 

x  cj; 

fj 

U 

O 

u 

Cr_ 

CM 

cu 

if 

'J 

if 

x: 

cu 

if 

if 

* 

♦ 

-J 

if 

* 

-3 

J 

^3 

— J 

X3  J 

*J 

►4 

-3 

J 

-4 

t-J 

-J 

—1 

if 

*_r 

if 

m3 

—j 

-J 

if 

if 

J 

<_i 

•— i 

k4 

*-3  ^-1 

— 1 

-O 

— < 

—1 

if 

if 

m2 

Mi 

*c 

•* 

hH 

if 

<< 

c 

<c 

C 

•< 

C 

c 

C 

c 

-a; 

-a: 

if 

>-H 

if 

<C 

<c 

U 

if 

CM 

* 

J 

CJ 

'O 

CJ 

u  u 

U 

U 

U 

CJ 

U 

w> 

■-J 

if 

e* 

* 

u 

m*  *  lT 

O  -  * 

•  CO  • 

^  >— *  -a: 

•  x  'J> 

•  <i  mj 

♦—  s 
1-  x  o 


^  \  ^  UJ 

t  E 


Z  -c  X  5M 


if 

if 


if 

if 


i* 

if 


if 

* 

*  * 


« 


151 


« 


L 


CALL  GRAF  (0.0,  1.0, 11.0, -2.0,. 
CALL  CUUVE(XPLC'I,fcELCT, 602,0) 
CALL  CHNCSH 


p 


r, 


u 


in 


* 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr- 

fr 

fr 

fr 

fr 

fr 

fr 

-tj- 

fr 

1 

* 

1 

>4 

<£ 

X 

on 

fr 

i 

u 

• 

1 

fr 

z 

Q 

23 

z 

fr 

o 

o 

• 

S3 

X 

tn 

X 

* 

M 

O 

Eh 

H 

O 

on 

* 

x 

« 

(/} 

-a; 

Eh 

X 

< 

fr 

w 

X 

«sC 

1 

w 

X 

z 

fr 

X 

W 

05 

M 

M 

> 

fr 

X 

2 

£h 

*T“ 

C 

fr 

X 

CO 

CJ 

3t 

H 

* 

X 

z 

H 

c 

H 

w 

fr 

on 

w 

c 

M 

X 

fr 

U 

O 

Z 

X 

X 

X 

Eh 

Eh 

M. 

i— ♦ 

£h 

X 

05 

a 

X 

o 

fr 

•a: 

CD 

X 

X 

X 

cr 

rtf. 

Z 

cn 

fr 

on 

E- 

Oh 

CD 

< 

fr 

X 

Eh 

Z 

Eh 

u 

z 

X 

X 

fr 

w 

O 

2 

S3 

>-3 

Eh 

fr 

X 

Z 

O 

cr 

X 

o 

O 

a 

fr 

zz 

e-* 

>4 

e- 

Z 

X 

tn 

fr 

X 

M 

X 

o 

z 

X 

U 

O. 

fr 

H 

0) 

z 

M 

►H 

fr 

on 

O 

s 

z 

M 

CJ 

*3? 

X 

c 

fr 

z 

x 

oo 

X 

Z 

X 

fr 

04 

o 

o 

Eh 

Eh 

c 

X 

e 

fr 

x 

X 

z 

on 

w 

fr 

X 

u 

X 

X 

X 

t-l 

on 

U 

o 

tn 

fr 

on 

CJ 

50 

CD 

on 

Z 

fr 

a 

c 

X 

X 

X 

X 

X 

X 

fr 

x 

M 

X 

X 

H 

fr 

o 

S3 

x 

z 

tn 

Eh 

z 

sn 

Eh 

X 

fr 

z 

x 

on 

Oh 

w 

fr 

X 

H 

on 

M 

X 

w 

O 

Z 

a 

fr 

cj 

rD 

PH 

X 

a 

fr 

ID 

M 

w 

s— ' 

X 

E 

O 

X 

O 

fr 

w 

o 

a 

w 

CO 

Eh 

CD 

fr 

X 

M 

U 

w 

X 

X 

X 

u 

23 

fr 

on 

Eh 

X 

X 

Eh 

fr 

X 

X 

o 

on 

tn 

E- 

O 

fr 

X 

a 

H 

X 

X 

O 

fr 

H 

O 

X 

M 

z 

X 

X 

X 

X 

Eh 

z 

EH 

fr 

Q 

t-* 

w 

o 

z 

fr 

X 

CD 

X 

o 

M 

X 

o 

X 

X 

tn 

fr 

bn 

X 

X 

X 

X 

fr 

O 

> 

C 

M 

Eh 

z 

Q 

X 

:=> 

> 

X 

fr 

O 

w 

rfl 

x 

CD 

• 

tn 

a 

fr 

z 

O 

X 

H 

H 

M 

CD 

Eh 

tn 

w 

X 

fr 

vu 

CQ 

E 

M 

on 

S3 

z 

fr 

o 

Eh 

X 

X 

M 

X 

■w 

EH 

Z 

X 

CJ 

fr 

H 

O 

05 

X 

in 

o 

c 

fr 

X 

*C 

o 

tn 

X 

o 

X 

X 

fr 

< 

CO 

Eh 

3 

w 

M 

Eh 

fr 

c 

on 

X 

z 

O 

X 

Z 

X 

u 

*=5 

X 

fr 

3C 

M 

CJ 

CD 

Q 

Eh 

fr 

w 

H 

X 

X 

X 

O 

on 

tn 

<c 

fr 

CJ 

rf 

CJ 

X 

M 

Q 

fr 

cn 

X 

Z 

tn 

M 

CD 

w 

z 

o 

fr 

En 

£h 

Eh 

H 

CD 

on 

fr 

EH 

c 

CD 

X 

z 

Eh 

X 

X 

O 

Eh 

on 

fr 

rs 

M 

05 

r\ 

Eh 

fr 

z 

O 

X 

w 

w 

X 

Eh 

Eh 

M 

X 

fr 

c 

c 

X 

X 

< 

X 

X 

fr 

X 

X 

z 

Eh 

X 

X 

tn 

X 

Eh 

X 

H 

on 

X 

fr 

x 

X 

«c 

X 

X 

O 

o 

X 

Eh 

X 

Q 

*32 

a, 

X 

H 

M 

X 

fr 

w 

• 

X 

X 

O 

X 

z 

tn 

X 

n 

EH 

04 

Eh 

w 

on 

X 

z 

o 

on 

• 

X 

c 

fr 

X 

on 

z: 

U 

e 

X 

M 

X 

• 

c 

z 

X 

z 

tH 

CJ 

E 

-cc 

X 

fr 

fcH 

-a: 

X 

u 

tn 

X 

X 

X 

S5 

X 

»-H 

tH 

CJ 

CJ 

tH 

X 

fn 

U4 

*33 

1 

X 

fr 

-a: 

05 

Uh 

X 

M 

o 

X 

X 

rn 

X 

*20 

c 

on 

z 

X 

X 

<3J 

fr 

tn 

•< 

CJ 

X 

Oh 

• 

Eh 

CD 

c 

u 

S 

Eh 

X 

tn 

W 

X 

X 

Eh 

3E 

o 

CD 

CJ 

> 

fr 

w 

X 

O 

x 

on 

X 

X 

M 

o 

Eh 

z 

z 

tsi 

o 

Eh 

Z 

«C 

M 

on 

o 

53 

fr 

CD 

a* 

03 

Eh 

H 

O 

X 

X 

X 

X 

X 

z 

w 

o 

M 

X 

hH 

X 

Eh 

w 

X 

o 

X 

* 

M 

05 

CU 

>H 

z 

C 

X 

c 

tn 

X 

z 

H 

M 

E 

on 

X 

O 

CJ 

W 

X 

X 

X 

on 

* 

X 

W 

Cj 

CD 

■< 

ID 

<y 

> 

< 

C 

Eh 

M 

X 

a» 

O 

on 

Eh 

X 

X 

fr 

X 

Q 

z 

o 

on 

vJ 

X 

X 

>H 

CD 

04 

tn 

M 

Eh 

5h 

on 

X 

c 

on 

X 

fr 

e 

2S 

c 

X 

CD 

X 

Eh 

X 

* 

X 

U 

Eh 

X 

w 

tn 

X 

X 

X 

X 

X 

ZO 

CD 

£h 

fr 

X 

C 

05 

u 

X 

X 

w 

fr 

X 

z 

X 

r-i 

CJ 

Q 

z 

X 

o 

• 

CJ 

CJ 

fr 

£* 

H 

a 

04 

X 

X 

fr 

-c 

*32 

X 

z 

X 

H 

X 

w 

<c 

X 

tn 

w 

X 

M 

Z 

* 

c 

05 

CJ 

Q 

O 

c 

fr 

X 

EH 

z 

CD 

M 

O 

X 

X 

Eh 

X 

X 

CJ 

> 

c 

* 

c 

• 

CJ 

X 

MH 

z 

i-t- 

tH 

fr 

L> 

o; 

M 

X 

ID 

X 

X 

tH 

tH 

CJ» 

z 

CJ 

H 

-a: 

X 

M 

fr 

x 

2 

Oh 

tH 

X 

c 

<<c 

t 

fr 

X 

)-H 

3 

hH 

< 

X 

tn 

on 

CJ 

hH 

X 

X 

on 

EH 

♦ 

rn 

• 

eh 

> 

on 

X 

fr 

a 

X 

X 

X 

tH 

X 

CJ 

X 

X 

X 

H 

c 

* 

o 

CJ 

«C 

S3 

U-l 

0) 

fr 

X 

w 

X 

CJ 

X 

O 

X 

tH 

X 

O 

X 

Q 

X 

tH 

fr 

x 

o 

z 

s> 

tH 

fr 

O 

X 

CJ 

X 

X 

c? 

X 

M 

X 

tn 

X 

X 

tn 

X 

Eh 

04 

fr 

Cu 

1 

CD 

z 

o 

X 

X 

a 

fr 

-a: 

■< 

z 

o 

X 

H 

<c 

o 

X 

X 

X 

X 

on 

o 

fr 

ca 

►7— 

M 

o 

X 

vD 

fr 

>H 

M 

CD 

X 

z 

M 

X 

rn 

<? 

>4 

Eh 

w 

M 

fr 

CJ 

01 

{? 

Eh 

X 

on 

z 

X 

fr 

-c 

X 

X 

X 

X 

on 

>• 

X 

X 

X 

X 

X 

Q 

w 

fr 

z 

X 

x 

X 

c 

M 

O 

fr 

X 

H 

*< 

X 

X 

5» 

*G 

tn 

O 

X 

X 

X 

O 

z 

a 

fr 

M 

X 

< 

05 

u 

X 

X 

UH 

fr 

X 

X 

X 

ui 

z 

M 

X 

X 

X 

■> 

X 

tH 

X 

M 

c 

fr 

3 

a. 

m 

Z 

CD 

o 

< 

W 

fr 

c 

X 

-< 

ID 

O 

X 

X 

>4 

on 

X 

X 

z 

fr 

o 

O 

c 

X 

o 

X 

X 

Eh 

fr 

1 

«< 

<c 

c 

tn 

X 

z 

1 

>• 

fr 

X 

X 

Z 

EH 

M 

X 

'J3 

Eh 

-a: 

fr 

1 

f 

X 

X 

X 

z 

X 

i 

Q 

•J 

fr 

X 

X 

O 

on 

X 

O 

X 

fr 

X 

1 

X 

<c 

z 

z 

fr 

o 

5* 

M 

05 

O 

X 

Z 

Eh 

fr 

S3 

X 

< 

CJ 

1 

M 

_ 

fr 

U-* 

rU 

6h 

W 

H 

on 

U4 

U 

fr 

S3 

s 

— 

'H-' 

M 

fr 

X 

a 

a 

tn 

* 

'w> 

X 

M 

1 

H 

fr 

X 

Eh 

z 

X 

CD 

Q 

M 

fr 

o 

<c 

< 

z 

w 

z 

X 

•S 

< 

fr 

X 

C 

Z 

X 

a 

X 

X 

•D 

fr 

M 

ID 

X 

Q 

M 

on 

CJ 

X 

♦ 

H 

C 

00 

OH 

X 

H 

tn 

fr 

X 

X 

X 

1 

X 

X 

u 

a 

X 

<c 

o 

fr 

05 

S3 

O 

X 

X 

<C 

fr 

O 

E 

X 

o 

w 

X 

X 

5J 

X 

u 

fr 

*  n 

X 

Eh 

X 

Eh 

X 

M 

fr 

X 

O 

< 

z 

X 

r 

z 

CJ 

o 

z 

fr 

fr 

fr 

fr 

fr 

fr 

* 

fr 

* 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

fr 

♦ 

fr 

* 

fr 

fr 

153 


NRWK  VLti  IONEC  RE  P  E  RE  NC I  KG  THE  DOCUMENTATION  DESCRIBED 

NRIWK  VUE  IPRINT  PREVIOUSLY 


*  *  *  * 


*  H 

ft- 

*  * 

* 

*  *  *  ■ 

* 

**#**( 

*■ 

*  * 

I 

■e 

* 

E  1 

e- 

* 

CO 

ZD  2 

K  H 

* 

pa 

2  <C 

W 

M  C 

* 

M 

2 

X 

o 

* 

H 

2  O* 

£-•  CO 

fi5  E-I  H  H 

* 

M 

CU 

M 

Z  3  Z 

* 

I>  M 

00  2 

^  1-  K 

* 

C 

M  X 

P.J  <CC  >4 

n  o  o  == 

* 

CT  E-* 

H  X  H 

ft-C.HO 

* 

X 

h  e-»  m 

U5  CU 

* 

o 

CO 

M  u 

X  — .  ^  E 

* 

z 

M 

x  h  o 

n  n  o 

* 

H 

Sh 

-1!  2  X 

2-  ■ —  ft-  U 

p  * 

00 

C  CO 

H-I  r-j  ru 

W  ^5  ^5 

2  * 

M 

X  X  > 

£u  >  X  X  X 

M  * 

CU 

dm  n: 

CD  X 

25  W  H 

O  * 

X 

H  gn 

3  Ci*  U 

HUZ^H 

ru  * 

H 

M 

H  Cl*  ^ 

O  m  ro  cj 

* 

u 

CO  H  E 

CU  C  5*  >  c 

^  * 

QL4 

o  • 

Q  X 

M  M  -3 

r>  * 

O 

CU 

pa  ^  o 

„  O  (C  'J  « 

^  * 

W  CJ 

• 

X  2 

n  eu  =» 

x  * 

CO 

>  -< 

o 

6m  X 

—  «e  «: 

X  * 

z 

Du 

2 

U  CU 

XX  m-3 

* 

o 

►u  as 

>-} 

«£  X 

X  H  t-1  H  *S 

2  * 

M 

<c  X 

CS3 

O  Cl*  h 

H  <  *S  H 

P4  * 

H 

70  CO 

M 

X 

O  OS  H 

>  * 

M 

05 

E 

CO  X  X 

H<z  z  z 

M  * 

CO 

O 

M 

Z  co  u 

ftj  O  o  M 

o  * 

o 

2  Q 

2 

O  M 

C/1  S  H  M  CD 

* 

CU 

O 

M  X 

H  ’J  t-  t-  Z 

<:  * 

w  x 

E 

6-  a  ^ 

x  z  u  u  < 

* 

cu 

X 

M  c 

«s  M  W  W  H 

H  * 

J- 

uu 

c/j 

CO  OJ  f* 

i  in  u;  in 

«t:  * 

fc* 

X 

t-i 

U  c 

X  H  M  lu 

* 

Cu  H 

04  CU 

z  a  a  s: 

Eh  * 

2: 

O 

E 

X  — 

S  w  1  1 

2  * 

O 

O 

ac  h  Q 

O  >  x 

PJ  * 

tO  5S 

05 

X  CU 

x  h  a 

2  * 

Q 

w  o 

O 

SUH 

b  CD  (U  C3  z 

o  * 

W 

O 

M  2  H 

e  as  c 

H 

a.  * 

CO 

as 

H  O  X 

W  «C  fft  5-< 

2 

2  * 

o 

z 

X 

CU 

o*  u  a* 

U  = 

MO* 

CU 

u 

O'  co 

O  «c  2 

3  E  3  3 

U 

U  * 

E 

M 

CO  &H 

CO 

M 

«S  O  M  M  Z 

CU 

* 

W 

tH 

2 

a 

3  CO 

H  U5  W 

>*  * 

C 

04 

•a; 

W  t-*  c/2 

l/l  t-<  t-1  H* 

•«. 

H  * 

CO 

CU 

X  Q 

2  2  t-» 

M  3  3  3 

X 

M  * 

H 

w 

h  a» 

04 

>“1  2 

Q  W  W  W  f5 

’  U  * 

M 

JU 

W  U  M 

u  3  3  U* 

2 

o  * 

i  S 

l-» 

U-t  Pu 

H 

X  U4  O 

a 

•-130  0  “ 

X 

M  * 

;  M 

o  o 

£m  CU 

CU 

ftSC  CU  CU 

CU  * 

i  -A 

pa 

CU 

e-» 

H  f5  E  S  W 

2 

* 

25 

S  X 

C-i 

X  o  hU 

-a: 

0  1/1  O  O  “ 

CU 

* 

oJ 

u 

X  MU 

M 

o  o 

l-i 

«e  m  U  U  C5 

:> 

M  * 

r> 

CO  X 

>•  X 

X 

CC  U  3 

M 

<J  * 

O 

2 

x  C  H 

u 

x  x  *« 

c 

E  * 

)  s 

M 

1 

«c  X  z 

-a 

1  -)  H  H 

X  * 

i 

X  x  c 

C  X  M  • 

O  * 

»  i 

-3 

x  <  cj 

CJ 

-HU  U 

2  * 

«c 

n^oo  — 

1 

* 

Ul 

1 

ft-  <c  h*  _i  n 

1  * 

M 

2 

1 

X  X  w  w  * 

* 

>  '— ■* 

-S 

«s  s»  >  «c 

2C  * 

:  <c 

^  X 

O  1  = 

X  * 

3  m 

n 

C.  ’ 

W  1  1  H5 

u  * 

J  UJ 

X 

w  £ 

JE  3  »H 

2  * 

*  X 

O 

X  X 

o  3  3  >  «* 

>  * 
* 

* 

* 

*  * 

* 

*  *  * 

* 

***** 

* 

*  * 

* 

* 

* 

*  * 

_  * 

o  —  * 

mo  * 

«»■  in  * 

»  —  * 

M  «S  * 

O  1/1  u  * 
mow* 

&5  E  * 

4.UO* 

Q  *  ** 

»  —  * 

«oo* 
o  m  ir  * 

wO  ^  * 

cj  -3  <  * 
H  O  O  * 
ft  X  cq  * 
»  SO  * 
(u  O  —  O  * 
liflO  ft  * 

m  ~~  in  * 

.  Q  o  o  li¬ 
ft  Q  X  O  * 

sc  m  •.  r-  * 

►  05  ft  —  ^  * 

O  — o  <c  * 

zom  =  * 

►  >  rn  cu  # 

i  «WE  ftl  * 

1  »  O  ft  «;  * 

I  ft  ft  ft  * 

l  =3  —O  —  * 
i  ftOOO* 

;  ns  in  o  o  * 

ft  os  '-'or-  * 

ft  CQ  *-  ft-'  * 

;  n  a  ft'--  * 

:  05  >  *5  c  * 

ft  O  *30"* 

1  H  — .  t-i  [Ii  * 

1  01  O  ft  n  * 
ft  *  ID  —  O  * 

:  cn  o  »* 

ft  05  CU  O  . —  * 

:  O  i-4  o  o  * 

;  t-i  >  i/i  o  * 

*1/1  *  (N  P-  * 

:  * _ ■ — -  *•»  * 

.  i-  o  a  >;  * 
i  is  m  3  w  * 

ft  O  "ft'  ft  05  * 

*  ft  <  »-  o  * 

CD  H  O  X  * 
5  ft  03  r?  ft  * 

i  j  a  »  —  * 

3  O  C  * 

3  ftj  j  m  m  * 
-i  •*  ««  ft-*  ft-  * 

;  m  u  <  ^  * 
3  P5  a  <  x  * 
*  *  * 


*  *  * 

c  ^ 

2:  oo  zj 
O  w  M 
Hi  D  H 
«C  H 

«<  X 
CO  >  c 
Cm 

2  <C  O 
H  32  O 
O  CU  Z 
CU  -3  m 
*C  CO 


Q  Cu  H 
2  O  2 


co  *3!  e-*  cu 

C3  O 


-)  O  as  ^ 
C  H  H 
d  ^  cn  z 

CV  >  CJ 
W  H  C  U 
H  2: 

u*  J  <  lu 


X  CO  2  CO 

<  w  o  ^ 

05  05  H  3 

vXi  f«  — » 

<C  W  H  < 

X  CO  > 


25  £h  O 


&a  os  s: 
d  !/l  W  O 
CU  >•  CQ 
C  <3  2  O 
O  «  tr  z 
s  os  z  »« 
«: 

PJ  E-*  * 

ffl  u  o  z 
Z  U-  u 
C  ^  z  H 
£h  M  H 
CU  M 

Sm  U  cO 

Q  «*  •  O 

O  04  h  CU 


SC  71  O  X 

o  Cl.  pa 

ac  >*  aa 

ci-  m  e- 
U  U  x 

H  ®  <  2 
X  CU 
a,  uj  o 

Z  X  fcH  Z 
H  H  4  41 


***** 


BE  AD  (5 ,5  02)  <  XCRI  G  (K )  ,OH  EGA  1  (  K)  ,  ALPH  A  {K>  ,K-1 ,602) 


PAGE 


o  • 

I  rn 
II 

II  U 


2:  w  M  K-t 
••  «;  ^  w 
t—  fc-»  LU  QJ 

I  II  U»J3 
H  £Q  >  > 

2: 

O 

II  «- 


Z  II 

o 

u  — 

z  x: 

* 

*-  z 

11  w 

^  (J 

333 
^  *:  m 
z 


W  11  rn 

3 

Z  E-*  II 
M  *C 


H  II 

Q  Z 


U  M  M  M 


4 

4  4 

* 

4  4 

4 

4 

4 

4 

4 

4 

% 

4 

4 

4 

4 

-  H 

4 

4 

* 

4 

3  M 

4 

4 

4 

4 

CO 

4 

4 

•ft 

4 

>  c 

4 

4 

4 

4 

%  a. 

4 

4 

4 

4 

**  CJ 

i. 

4 

4 

H  * 

4 

4 

* 

4 

rj  H 

4 

4 

4 

4 

g  z 

4 

4 

4 

4 

^  ^  H 

4 

4 

4 

4 

Q  3  O 

4 

4 

4 

4 

<  H  CL 

4 

4 

4 

4 

3  3  Z 

4 

4 

4 

4 

O  =5  * 

4 

4 

4 

4 

M  *  Q 

4 

4 

4 

4 

%  J1 

4 

4 

4 

W  4 

H  ^  O 

4 

4 

4 

Z  4 

Z  M  X 

4 

4 

4 

H  4 

M  *  % 

4 

4 

4 

H  * 

4 

4 

* 

3  4 

3  -*  » 

4 

4 

4 

O  * 

M  3  Z 

4 

4 

4 

Q£  4 

»  Z  * 

4 

4 

4 

CJ  4 

z  % 

4 

4 

4 

3  4 

O  *:  H 

4 

4 

4 

CO  4 

U  “*  w 

4 

4 

♦ 

4 

z  *  ^ 

4 

4 

4 

CO  ♦ 

» *c  * 

4 

4 

4 

M  4 

>  G  < 

4 

CO  4 

4 

co  4 

Q  O  3 

4 

^  4 

4 

>-  4 

z  U  cu 

4 

Z  4 

♦ 

*5  4 

%  Z  3 

4 

H  4 

4 

«:  4 

C_3  %  «C 

4 

4 

4 

Z  4 

w  *c  * 

4 

3  4 

4 

c  4 

Z  3  *- 

4 

t-  * 

4 

4 

O  z  *C 

4 

on  4 

4 

W  4 

M  %  CJ 

4 

z  4 

4 

3  4 

%  «c  w 

4 

0  4 

* 

H  4 

H  **  *: 

4 

U  4 

* 

4 

O,  %  O 

4 

4 

4 

Q  4 

c  &-  » 

4 

W  4 

n 

4 

Z  4 

H  O  CJ 

4 

3  4 

4 

**J  4 

*  %  M 

4 

fc-»  4 

X 

* 

4 

E-  CJ  03 

4 

4 

1 

4 

UJ  4 

<  H  U 

4 

3  4 

4 

Z  4 

3  *  X 

4 

U  * 

4 

M  4 

H  H  * 

4 

3  4 

1 

•4 

E-  4 

on  CJ  O 

4 

4 

n 

4 

3  4 

M  Z  Lu 

4 

O)  4 

w- 

4 

a  4 

%  %  Z 

4 

Z  4 

X 

•4 

3  4 

O  CJ  M 

4 

O  4 

4 

a  4 

3  Q  ^ 

r- 

4 

3  4 

II 

4 

3  4 

Z  H  CsJ 

4 

H  4 

r- 

z 

* 

co  4 

hH  *  W 

% 

4 

«t  * 

w' 

% 

* 

4 

^  CJ  *-4 

4 

3  4 

X 

CN 

n 

>  4 

co  4 

CO  *  < 

X 

4 

O  4 

1 

II 

w> 

4 

Q  4 

Q  ^  z 

% 

.J  4 

W  4 

CJ 

* 

-rf  4 

<  a  < 

4 

4 

It 

* 

4 

O 

% 

II  4 

3  4 

O 

>  * 

&J  4 

3  *  G 

X 

4 

co  4 

sC 

•  4 

3  4 

3  kJ 

% 

n  4 

M  4 

i  *4 

H  4 

C  3  C 

3  4 

3  4 

u 

1  * 

4 

CJ  >  U 

z 

0  4 

3  4 

CJ 

a 

4 

J  4 

4 

4 

4 

*e  4 

4 

-1  4 

O 

4 

H  4 

4 

**  4 

fN 

4 

CO  4 

4 

CJ  4 

4 

W  4 

4 

4 

4 

4 

4 

4  4 

4 

4  4 

cc 

cu 

^  -3 

H  ^  c 

25  t-*  * 


4 

04 

•» 

Uj 

o  — 

in 

U! 

a> 

M 

4 

4 

z: 

Oj  «■* 

• 

t 

11 

&4 

m  in 

Q3 

4 

Q 

4 

% 

z  <e 

© 

© 

% 

•  • 

*£ 

4 

2 

4 

r- 

—  *  u 

Co 

CQ 

• 

©  © 

M 

4 

«* 

4 

i*Z 

II 

«—  •-  UJ 

% 

% 

• 

tz-<  Co 

C3 

4 

4 

be: 

H 

^  II  s 

X 

X 

% 

II 

*  % 

O 

4 

W 

4 

w  ^ 

% 

•  l-3  o 

CM 

CN 

X 

•  •» 

Z 

o 

4 

m3 

4 

X  ^ 

%  % 

% 

%  CN 

II  II 

M 

CN 

4 

M 

4 

%  be: 

H 

II  - — 

in 

in 

% 

• 

tn 

4 

U4 

4 

x  ^ 

h  n  b: 

• 

« 

in 

% 

in 

o 

4 

4 

be:  x 

E-* 

%  m'  w 

© 

© 

• 

CN 

*■*»  --*** 

• 

Co 

M 

4 

6h 

4 

M 

,—.«<© 

Co 

CO 

© 

M 

•  «T 

© 

0 

* 

4 

««"fc » 

CO 

MOM 

% 

% 

M 

% 

hi  % 

UO 

o 

4 

Oi 

4 

m  i— 

C 

'  UJ  CC 

a, 

X 

X 

h 

• 

CN  CN 

h 

03 

c J 

4 

M 

4 

O  o 

04 

^  x:  o 

ID 

CN 

CM 

• 

w 

M  M 

• 

U-l 

4 

ID 

4 

\0  rn 

U 

x  u  x 

• 

% 

% 

U 

%  % 

CQ 

4 

O 

4 

*  * 

'— *- 

^  ^ 

a> 

m 

in 

II 

M 

•  • 

II 

E 

© 

4 

4 

\D  <*) 

u_. 

« 

• 

O 

w  w 

O 

f 

4 

Z". 

4 

m3  2  w  w 

— %  — *  — * 

CN 

- — .  CTN 

O' 

*C 

X 

E  X 

h-3 

Z 

%  w 

M 

*  II  M 
*  :*:  as 
-^j  k;  3 


♦  * 

*  w  4 
4  H  * 
4  M  4 

4  05  4 

*  at  * 

*  * 
*  *  4 


MC^xcrcnxxxxxxx 
,  <N  ft,  rg  *4  MCNCN'NCNfMCNCN 

-c-arcCrtj^^cc-^-a:-*:-!: 

U3Q5CGU50ifflff:w3CCCCa3CC 

UOOUOUOOCOOO 

O^tNO^CNO^-Cvim^in 

OOOOOOOOOOOO 

p-)'Yl!^L^inLP^5'iD'^^0'0 


u  a  *  □  w 

H  ^  *  </J  M 

lo  w  #  e-* 

*  in  h 

4  w  as 

4  rc  *< 

4  H  *-i 

* 

*  *  * 


I 

X 


*■ 

04 

*  S 

CM 

X 

* 

25 

~  O 

\ 

o  c 

* 

% 

o 

X  X 

* 

Q 

m  Q 

*»•*. 

4- 

1 

* 

h4 

w  _3 

N 

•=r 

* 

O 

Eh  O 

w 

t—  1 

r- 

* 

X 

H  X 

Q 

I 

« 

* 

% 

CO  * 

k4 

04  o 

0 

O 

* 

as 

O  X 

o 

• 

+- 

• 

* 

% 

rx»  — .  * 

X 

o  rsj 

'W' 

(N 

* 

52 

o  o  ^ 

♦ 

J  \ 

4- 

\ 

* 

% 

%  in  x 

a 

O  ~ 

O 

* 

*C 

— *  ^  * 

f— 

X  _ 

• 

a 

* 

H 

o  ^  ac 

w 

^  T~  04 

CN 

n 

* 

in  <c  * 

a 

w  4.  w 

\ 

n 

* 

CQ 

w  X  s 

►4 

+  Oi  <c 

w 

rn 

* 

% 

Q  Oj  05 

O 

w  H 

Eh 

0 

* 

*c 

a  JO 

X 

0  a  w 

O 

w 

« 

O 

* 

X 

O  ^ 

«  h-l  X 

• 

in 

CN 

tt 

O) 

X  '  > 

H  w 

(N  O  w 

CN  _ 

0 

* 

h4 

*  4**.  % 

x  4- 

\X  2 

\  ^ 

04 

^5 

O 

* 

<C 

M  O 

^  +  M 

_ _  X 

u 

— - 

CJ 

* 

% 

o  in  x 

O  • 

^  ^  CO 

4— ^  w 

H 

CJ 

-H- 

in  w  cu 

Oi  CN 

4-  O4  * 

X  <C 

+ 

py 

VH 

— ^ 

* 

< 

ss  \ 

4-  O 

N- '  g-4 

M 

oi 

in 

* 

O 

X  <c  «< 

%  „ _ . 

cu  a  • 

a  x 

O 

0 

cn 

* 

w 

%  o  * 

►J  O 

X  X 

*— 

04 

X 

ac 

*■ 

JC 

^  w  > 

*— <  # 

0  u  \ 

0  w 

1 

X 

1 

O 

* 

o 

CP  *4  % 

-A  IN 

X  x  ^ 

x  X 

n 

O 

* 

in  o  x 

'  \ 

0  ^ 

+  M 

n 

EH 

• 

* 

o 

w  *  »^i 

n  — 

x  w  0 

^  IO 

0 

'w> 

M 

w 

* 

H 

2C  —  ^ 

c 

n  — 

^_L 

4*  ''■*'  • 

*-  * 

• 

Eh 

m 

• 

* 

os 

*o  cc 

X 

x  <n 

—  +  fN 

1  O 

CN 

M 

c 

X 

X 

* 

o 

.-.O  «*  Qj 

* * 

T— 

a.  0  N 

X  • 

\ 

X 

04 

w 

X 

* 

X 

o  ro 

-} 

n  a 

1  ^ 

'•'(N 

c 

u 

X 

# 

* 

% 

in  w  05 

c 

X  O) 

Q  IN 

Q  \ 

M, 

04 

X 

* 

o 

— '  c 

% 

*  o 

\  CU 

X  ^ 

4^ 

CJ 

4’ 

CN 

c 

0- 

* 

^  X  tH 

04 

X  X 

cu 

O  —  w 

O  — 

w 

X 

w 

0 

II 

Ul. 

* 

2 

«•*•»  X  04  to 

04 

*  + 

X 

X  —  a 

X  O  4- 

Eh 

M 

cr 

vO 

* 

M 

T~  to  >— J  * 

M 

r-  ^ 

wO  d 

t 

W 

O 

II 

% 

0-1 

O 

* 

•w> 

3C5  ^ 

C 

CN 

X 

X  *- 

X 

'—*'■  • 

CJ 

CN 

4* 

X 

U4 

• 

* 

CN 

*0 

*■  U4 

% 

%  'w 

M 

t— 

w  CN 

X 

V 

c 

X 

0 

* 

M 

SC  in 

0 

H 

04  Q 

X 

X 

11 

zt 

EH 

04 

^  n 

H' 

0 

T" 

* 

*-l 

X  ^ 

O 

fcH 

M 

+  h4 

* 

% 

*-*. 

X 

u 

CN 

n 

« 

ac 

* 

» 

O 

tn 

X 

^  O 

O 

<N 

04 

• 

X 

M 

w 

II 

0 

to 

* 

X 

J  H 

O 

ac  x 

t 

II 

*>— ' 

w 

0 

w 

O 

n 

X 

(1 

r"> 

* 

< 

^  W 

W 

r-’ 

04 

% 

CN 

04 

X 

33 

0 

04 

II 

n 

X 

33 

11 

II 

* 

X  X 

T— 

05 

a 

n  w 

\ 

X 

w 

X 

X 

X 

rn 

■"3 

* 

X 

« 

«< 

CJ 

% 

»*  11 

O 

M 

II 

0 

u 

h-i 

♦ 

X 

X 

CJ 

tH 

c 

M  — 

rn 

tC 

X 

II 

t— 

tH 

ac« 

IX. 

»— 

* 

M 

X  O 

&J 

X 

H 

X 

X 

4- 

w 

X 

w' 

C 

♦ 

Eh 

*  H 

s 

% 

X 

CS  ^ 

0 

0 

ic 

0 

0 

Eh 

O 

♦ 

33 

H  X 

0 

hJ 

X 

X  X 

0 

0 

X 

^5 

X 

0 

0 

X 

X 

Q 

il  H  U.  ^  d- 
it  Q  M  2 

M  U 
CM  fcH  tH 


*  O  W  =5 

*  «  in  w 

*  oj  O  S 

*  3  frH 

*  tn  uq 

*  * 


I 


XK (J)  =  XO&IG  (K) 

OMEGAK  (J)  =  OM  EGA  1  (  K) 

ALPH  AK  (J)  =  ALPHA  (K) 


INITIAL  DISTRIBUTION  LIST 


,iO .  Cop i  cs 


1.  Defense  Technical  Information  Center  2 

Cameron  Station 

Alexandria,  Virginia  22314 

2.  Department  Chairman,  Code  69  1 

Department  of  Mechanical  Engineering 

Naval  Postgraduate  School 
Monterey,  California  93943 

3.  Library,  Code  0142  2 

Naval  Postgraduate  School 

Monterey,  California  93943 

4.  Professor  T.  Sarpkaya,  (Code  69S1)  5 

Department  of  Mechanical  Engineering 

Monterey,  California  93943 

5.  Lieutenant  Linda  C.  Janikowsky,  USN  5 

43  Pamela  Court 

Spotswood,  New  Jersey  08884 


160 


